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(si) »£mr*sa>«:i*By. £t(d««<dhi*«ii3&< 

Plt6j: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KM, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, 
UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ft^HfaEscDtt^Ry. ±x<Dmm<Dfc®.mi 

J^rT#£): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i-7 V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /< (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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(54) Title: REMEDY FOR THROMBOPENIA 
(54) S§IEC0«?fc: 5bLftWM'J?&femM 

(57) Abstract: By obtaining and purifying antihuman Mpl antibody, antihuman Mpl sv(Fv)2 is purified with the use of a genetic 
engineering technique. Further, antihuman Mpl sc(FV)2 is successfully humanized. By evaluating the TPO-like agonistic activity 
of sc(Fv)2, it is found out that sc(Fv)2 shows a high agonistic activity to antihuman Mpl antibody and the activity is comparable 
or even superior to the activity of human TPO which is a natural ligand. It is also found out that VB22B sc(Fv)2 and humanized 
IT) VB22B sc(Fv)2 have an effect of increasing platelets in vivo. 



(57) tat hMplftft*»# ■ ffiSSL. itfi^X^M^^ffl l^Tta t hMpl sv(Fv)2^*fS Lfc Q $ t>lcfett 

OhMplsc(Fv)2£t Mb^£- Lfco sc(Fv)2(DTPO T tTdr-X hSft££Pffi Lfc t Z h , fit t hMplfit^*(C 
»LT\ sc(Fv)2l*i6l^Tdr^X hSIS^^L. ^ U ^> K^fc^human TPO it ^^^±(0^14*^3 irA^^o 
/"Co Sfc, invivo(Cfcl^TVB22B sc(Fv)2fccfc^t MfcVB22B sc(Fv)2J&<lftl/hftJt JjPfEffl - <t ^Mfcti L fc 0 
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m m m 

[oooi] ^u^mm^mt-^m^im^t^x^m^^mwpm^mmKm 

[0002] hn^7K^^^(Thrombopoietin:TPO)« N ^mt£%kCD^ikM&CDi^MbWk%: 
^.=tu^' — $IJ^H^p (Megakaryocyte colony-stimulating factor) ^{"ic-MPLU^f 

[0003] Mpl{iTPOC0S^#:-efc«9. Cluster of Differentiation (CD) ^t^LT^CD 110 KV 

Genebank:NM_005373#M) „ m5T^;W)^£&wMfcfrh^^/V^-^*?-V&ty 
<Qlti£frl, $&^flZ> 0 ~£ft, 635T^y|^J:f9®VHruncated form^^a^-CV^ 0 

[0004] -y-4hz^%:&fccD^<n, v^v<D^iz.x<o^i^m±^2mmtu 
^i-^t^m^tix\ >5„ 

[0005] Mx.&. ^y^i3^^^(EPO)^Wf*^^i-§^L#:^^y^ri^^^tg^ft 

^i-^^fg^tt-c^ -(D^:#:^t](Fab) K-t^tEPo^m-w-^m&m 

»©riM^^Si#i^ (##fro»3#m) o 

[0006] X, Mpli^l^U TPOT^^Y^\k*m^%mifhm.^tlX\ ^ (##t^m 
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[0007] — jjX\ TPOT^-^h^tt^i-— ^m^jiW- (scFv) ^$g*-£tvrv ^ mt^jcwi 

10M) O Isfrlste&h, scFv^TPOT^^h^tt^-r^ff^LT, scFv<D— ^ 
- (Diabody) IkU -^(DDiabody^^^f^-e^^ - £#5^ b^l^oTV ^ (# 
fF:$CiSfc2~4#f! 



^/ o 



[0008] 4#fF:fcfifci 



^a#fF^6342220^- 



g^^^Ol/79494 



S^^m02/33072-^- 
8^^^02/33073^- 



##W^Cifel:Palacios^, Cell, 1985^, Vol.41, p.727-734 
##f^fi^2:Souyrife^ N Cell, 1990^, Vol.63, p. 1137-1 147 
##fF3Cik3 : Elliott SE>^N J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 
##fF;SCiife4 : Abe £>^, Immunol. Lett. 1998^, Vol.61, p.73-78 
##fF3Cifc5 : Bijia Dengfb^, Blood, 1998^, Vol.92, p. 1981-1988 

[0009] ^m)in^<D£yt£ytmcM&X^thfz&(DX&i9, ^<D g WfiTPOl/ir^— 

[ooio] ^mm^hn±mmm^m^ir^tcmz.mMm^n^tc 0 ^mrn^-hn, $c 

thMpl^:#:VB22B^^#-*tMb^ jtfs^X^^^&^fflV^-C— j£§mW-<D 



Mpl^i#:Diabody^?i^^^— pCXND3-VB22B db^f^b/c 0 ££>^fl^<^— 
PCXND3-VB22B db^V^T, ^fchMpl^f£sc(Fv)23i§gi/<^~- pCXND3-VB22B 
sc(Fv)2^ML.fc 0 Z-(D%&^<?$— pCXND3-VB22B sc(Fv)2^CHC-DG44|BJ§&-C 

i#^_htjf7>ib#LfchMpl sc(Fv)2^r*tMbf' 0 VB22B sc(Fv)2<Z)TPO 
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ifcT=t~Xhfe&£WffiL,f£.bZ.^ VB22B IgG CTbT, VB22B sc(Fv)2«i^V>T=? 

[0011] >k3BW#£>i*55g|g0>fcWbVB22B sc(Fv)2&tf^^5££fcJifc5bUfco *fc, 

in vivo^*5V^TVB22B sc(Fv)233j;TJ?fcMt;VB22B sc(Fv)2 

[0012] ^WttiU^W^tt, WT<^Ci]~C22]tc|@i-§ 0 

[1] TPO^{£ (Mpl) ^(D^^tt^#i-^sc(Fv)2^^Ij^^^bT^-r§lk 

[4] t^Mpl^7J?i^/^Mpl^^i-§^f*^^^^^^bT^#i-§lfe/J^«^^m 
^rt-5JiiL/j>««^^f&sjesio 

[7] @B^lJ#-^:4. 5. 6KmM<OT$;mW&i\frbftZCDRU 2. 3^^^^ 

[9] [6] ~ [8] <d\ ^•f^^^ i ^c|B<^©T^lfeE^J^c*3v ^cixf^iSi^T^^g 

^£c, ttap^TJV^fcfct^A&tu £>o [6] ~ [8] <D\ ^tifafcWM(D&iifcb 

do] [6] ~ [8] <di n-t ^^^iE«(D^:#:^mm-r§^fc o h— ^^^-r^^^ 



WO 2005/107784 



PCT/JP2005/008592 



4 

[12] TPOg^#: (Mpl) ^O^^Sr*i-5scOPv)2Sr^TSb^i:UT^^r-rs 

[13] scOFV)2«f»<ORraNBJteisy^*— TSfe-a-Stt-CV^sr.iSr^MK^Sx [12] 
|B<4C0jk/h^±i>!)P^J o 

[is] tbMpi^. W/vMpU-^^i-^^^^^^^^u-r^-^r-rsjfa./J^ii »J 

o 

[16] thMplSU«^Mplfc^UrT=^=^htStfe^^5^^tr^^^L'^ 

[17] ga^i##:i, 2, 3^sB*fe<z>r$/ifesa^W 3 >6>3&scDRi % 2, 3&^irz>m.m*i 

[18] ia^lJ#-^-:4, 5 N 6^ffig£CDT$/^gS^J^b&3CDRl. 2. 3Sr^*t-SS®RT 
[19] [17] Kl|B*fc<Dfi*TT&flMi6» *3J:t^[18] ^fBS^^W^W^-TS 

[20] [17] ~ [19] (Dv^-r^ : >^IBft©T^ymiB^Ji-^v^TlX« ; iSi5:»T5y^ 

iSiHfes #*pfeJ:tJ«/*fctt^A*^ [17] ~ [19] <D\ ^-ffvh^WM 
[21] [17] ~[19] rov^nd»tia<fe©^^^lii-S^^h— ^SrKKi'S^L^ 

[22] tfM P ico26# g a>£>274# g <DT^;mUitL&mm&&ffif$&1i$J)J&ftkvx 

[0013] [[H l-l]tHbM^SB^IJ (hVB22B p-z> hVB22B g-e, hVB22B e, hVB22B u2-wz4*5 «fc 
T*hVB22B q-wz5:VH)*5it^tMb^ia^J(hVB22B p- Z> hVB22B g-e, hVB22B 

m m m «■ «26) 
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e N hVB22B u2-wz4*5«ttJ«hVB22B q-wz5:VL) % jfcbt^fcFR^it^CdRCD^f^lClO 
V^^rf-|l]-e$>5 0 

CHI 1-2] 01-1 (DM^^irm-Ch^ 0 

Cll2]jE#i;^^^^V^4o^S^^VB22B^#^©^Jl/J^^^t-^7-e 
[HI4]— ^:^#:sc(Fv)20 -f^i^m^^-r HI -C&3 0 

[l35]Mpl^mCHOlBJiS^^ V ^cVB22B sc(Fv)2CD^-g-Stti¥ffi©^^:^i- ^ 
97-efc^ 0 VB22B sc(Fv)23*®p B p^ffiffiWfc 0 

[Hi6]BaF-human Mpl&m V ^7cVB22Bfei:#:cDT^^b?g-ttW'(ffiC0^^^i-^T7 

[[H7]BaF-monkey Mpl£r/B V ^7cVB22B^7L#:<DT=i'— ^h^tW-ffiGD^JP^^i - ^ 

CIH8]M-07e^ V >fcVB22B^#:^T^^h^ttf 5 F'ffiC , D^^:^-t-^7-efc5o 
[111911119a. -^^^MVB22B sc(Fv)2*5 J:t/hVB22B e sc(Fv)2, hVB22B g-e sc(Fv)2 

^Jll^C BaF3-human MplX*<DTPOWT^~*hfe\±&WM^td&^%m~tm-C&> 

3 Q MjteK3fe^(450nm/655nm)£r:^U ^ ttk&ft^^l-o 

[HHOlEIloa, -?-!>^MVB22B sc(Fv)2$5 e kmiVB22B p-z sc(Fv)2, hVB22B u2-wz 

4 sc(Fv)2^V^r. BaF3-human MplTWTPOtlT^— ^hB^WM^fc^W:^ 

^r-riH-efeSo «fi«:MS (450nm/655nm) £r^U m^-±M^7^ir 0 

m 1 1]H1 1 1 ^ -^>>^ia VB22B sc(Fv)2*5 <fcTJ«hVB22B q-wz5 sc(Fv)2£:Jl V vC> BaF 

3-human MplX(DTPOmT^=-^Ym^W^Vtc.^^^i-mXh^ 0 

Jtm (450nm/655nm) £r^U WimZMM&^-t, 

rai2]H12« N iES"^— ^-ff"/^{^*5{tShVB22B u2~wz4 sc(FV)2^feZ>l^lhVB22B 
q-wz5 sc(FV)2CDJ^-lEl-aiti-J;^Jk/jN^ti#f^ffl^^i-|ll-efo5 0 

[0014] :£i£PJ? TPO^#: (Mpl) ^^5^W3«^bT^#-rS, J&L/J^ 



Z. m ft (»26) 
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[0015] xmrnaytfcmztt. &&*fc£tiit&cfa wm^w-^^it^m^^r^/ 

[ooi6] ^mwpm^M^^(Dik.A^uww^^mm^^o ^mwpu'dw, 

tL-xte, itmummk<DWP, m^rn^ mmycm, mm/cm, mi 

titMB. T/Va— /K FanconiftlfiL, 1%%k&fe£^fa'bMWPM, & 

ik/hMWPfc, May-Hegglin^^S. AlportsS^IS^ Bernard-SoulierS{^i¥. gray 
platelet^**, Wiskott-Aldrich^^ Wm^ik^m.WP^Mm . ^J^Htt 



[0018] ifiL/J^ii*P^|fi, JliL/JvKSriiJP$*5 § ft^ffl&ft^l£#J-e&^ jfo/NKflSS 
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[0019] MplfiTPOcD^^^-efc'J, thMpl(DitfH^-ie?IJ«^E^^W^^"CV ^ (Palacios 
et al. Cell, 1985^, Vol.41, p.727-734Xte, Genebank:NM_005373) o X, ?J^?4 
if /VMpl (i^S/IS^lJ^^- : 67, T^/^/K^J^^- : 68) , ^V^Mpl 
(GenBank#NM_010823)<D@S^|3EiC^^n-efe§ o thMpl<DT$y^BB^J^@B^J#-^ : 
66^i~ 0 

[0020] x, ^*Dtt^Mpi^«, _h3zii(DMpi^*DV ^xT^ym^mM. #*n, m 

^tbtcM^MvV§i'&Vfh^tLflZ> 0 ^mMpKDMtfcffltVX^ #|£fi, Matthias 
Ballmaier et al., BLOOD, (2001), Vol.97, No.l, P139#^tEfc$tLfc^MMpl£r# 

lfZ>Z.bfrX%% 0 

[0021] ^fev ^xteMpi&mmi-&ttfom$w&fe£nte\< sk^mmM^m^ 
%^t&»imxfoz>frK mz.&, mMMmm<D^mK£vmm-r%~b&x%Z) 0 

[0022] Mpl^>P)-i-§T^^h^tt^^, ^WX«-?r(D^^JiS-efe§3tik#lBJiS75^jfe 

^h^<Dmmnmmm^^<7)ijm^xm'f^b^mxh^o x, t^~*h£ 

[0023] FJxJi, ^»!)^fS*<Z)J;5^^^itm^^i-T^^h^tt^iJ^:-r^^&^ 

ffl'j mir % z. b & bt mxfr&o 

[0024] T^^h^#ttJf^^i-^»^^#^^^^^?i^J;9^Mi-§^^^Brfg 
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MX.fc G-CSF^WfK mpU neiu GM-CSF§:^#:, EPO^l^W^ c-kit, FLT-3#£- 
mfZ^-b&X^Zo &mfc&mm&1tZ>ffiBfobL,Xtt:, BaF3, NFS60, 

FDCP-1, FDCP-2, CTLL-2, DA-1. KT-3#?r#{f %Z.b&X%Z> 0 

[0025] T^-xhm&&ufeirz&izm^z&Mi%nbL,xiz. mmm$/xu 

m^mit^m^mxhummmi-^t^x^o mzn. mms&Mceii free 

assay)£>*g|R, (cell-based assay)<Djg^ £ft^<£>*g£S£rffl 

DNA, RNAOigtl, iiO®T\ #^fflV^ri^5o w;tri$^vi^£gi&0>T 

ffiftLomt. mmm^mt, wgnomt. w^mitm^m^^^b^x^^ m 
4kte&mTX(DMmxmmir%z.b&x%% 0 m^mtb^x^ ^mm*^. ^ 
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[0026] ~nh(D&ttimm&$mirz>jffebvxt^ m^mmt^<. m.yt, m 

MMife^ i&ft®ftm, mm-?7^>m»M^^^. mmtmmftgt, «» 

b<DMfe^mfemmmz.b^xfem%ix&<9, nm^v^x, m^m^K-r^t^x 

mm-z^/t—zm, i&m^^ri^$mxmi£irz>z-bi»x%z> 0 mm^m*. 
ttmf&m^^x%mirz>~b&x%z> 0 MM^mt. Mi©t«(^ct^vv^ 

&m%mmz.~7/vjrxi*~- ^xmi^-r^b^x^ 
[0027] *mw<£>&tii,\mm(D-^bL,x, m^i\Mm^mf bti% 0 ^^ituw- 

{3, ^ft^t#:(whole antibody, f^J^whole IgG^)(D— UW^K^X\ ^tfifcm 
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Mb£*vrv vrt>«fcV \ tfLfcWrft&McfcfflbVXfe, m%J&. Fab, Fab\ F(ab')2, Fv 

t^^mf^tmx^ 0 */c, w^itm^ ^w-mt^xn, m«\ Fab, Fab' 

, F(ab')2, Fv, scFv (single chain Fv) , Diabody, sc(Fv)2 (single chain (Fv)2) ?£. H 

[0028] rr~c\ tfvj teM'b&tfifcmFre&y, ^^mmm^t^^m^ 
tpo tfvj m)fm^(DVH^xxp/Lt)m^^^x^<w^tifc^^- ( 

VH-VL^V-^— ) XfoZ> 0 # bT^^S^C03O(D^BM^^:^J^ (complementarity 
determining region;CDR) flSfBSftMHU VH-VL^V^— <^®&d5iJ§CI^§Mi£: 
^i~5o 6oOCDR^^i#:^^^§|5^^#^-L-CV>5o U0>Uk/^£>, lo© 

[0029] scFv^fS, ^L#:(DVH*5j:WL^^tt, rttb^fj^fi^-— cD^y-^^Ki^ 

^#^i-§ 0 — Fv*°y-<^K{*$^^vH*Dj;r>VL(D^^y-<^Ky^ 

— Sra-A.-C:^ ^tUcj^scFvte, ^tig^(Z)/c^^^®^«5t^?f^i-S^i^ 

"C^ ; 5(scFvOO|^t^^'OV^"C{i, PluckthunlfThe Pharmacology of Monoclonal 
Antibodies J]Vol. 1 1 3 (Rosenburg and Moore ed (Springer Verlag, New York) 
pp.269-315, 1994)£#fR0o ^mmiZ.$otf%V>%— WMS^Sf^^dn 

[0030] Diabodyte, Mf5^g4^^J:^«^$tvfc^ffi(bivalent)(D^T:#:K L >t^^0i-(Holliger 
P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993). EP404,097-Pk 
W093/11161^-#) 0 DiabodyJS, 2^<Di$V^7°^V§ifrbM)&&frl&^4^-- Xfc<0 

T&m~$-Z> n tifi Mte-f r. Att&i&fSrrzitLib , Diabody te2o<^JEM^§M££* 

[0031] *3swm*5v^r, ik/j^«^^m»jx{iifli/j^ii^p^J^'a-m^Mpi^m 

t"5*fc#©#fc:#*LV ^#i!bTf*. sc(Fv)2^#^^^^-e^r§ o 
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sc(Fv)2te, 2o<DVH&U ? 2o<DVL£y^7— *$X1£&UX— &&\Z.Vit&&^Hk 
$Ti#:-Cfe§ (Hudson et ak J Immunol. Methods 1999;231 : 177-189) 0 sc(Fv)2te, 

m&t>\Z£*)&M£tlX\t*Z>o sc(Fv)2J3, scFv&Vl/Jj—X%g&^bK£oX 

vmx%% 0 

[0032] ^fc2o<DVH&IJ?2o<DVL#\ — ^C^/KU^^^K^N^SffllJ^^tbTVH, 

vl, vh, vl([vh]u^— [vL]y;x#— [vH]y^— [vL])(DjiR^MA/-ev^it 

[0033] 20(DVH^20(DVL(D)HIff fi#^_h|Eiag^PSS$tff , ^OJ^^lRff-eM^fe 

[ vl] y >jj — [ vh] y — [ vh] y — [ vl] 
[vh] y>-#— [vl] y [vl] y^— [vh] 
[vh] y>-^7— [vh] y^#— [vl] y;x#— [vl] 
[vl] y [vl] y>-#— [vh] y^— [vh] 
[ vl] y — [ vh] y — [ vl] y — [ vh] 

[0034] Br^M^^i-^y^-i:b-r{i, «^X#^J;^AU#3ffilc£> 

^^KUiOfr— , X^^k^y^— (^fJx.^, Protein Engineering, 9(3), 
299-305, 1996mm) icm^tl^V^—^m^^^t^X^^, ^^i-fc^ 

fozxmm^m&m^ir%-b^mx&&fr\ mn, l—ioor^y^, 0^l<« 

3~50T^/^ M{-0*b<{i5~3OT^y^, #^0^L<fil2~18T^y^(^!)x.^ 

, i5T^;mxh& 0 

[0035] ^!lx.«\-^^Ky>'^-0#^: 
Ser 

Gly • Ser 
Gly • Gly • Ser 
Ser • Gly • Gly 
Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0036] £^X^mmiZ.m^Xmz&^\s^sc(Fv)2(DMWbl.X^ #!jxJ3\ J£AT<£> 
sc(Fv)2&mfZ>Z.tfi>X$Z> 0 

[VH] -<7°^Ky (15T5/S0 [VL] -<7°^V (15T^ym) [VH] ^7^K 
V>$— (15T5/^)[VL] 

[0037] ^m\^mT~y^— {\\^mmm ^^<Dmm^mnm^htix\ ^mm 

^l^fiN-tKndriy^>-W5:K(NHS), h (DSS) „ If 

X (^/V/Jn^^W^v 5 ^) h (BS 3 ) , v^^fcT ^ (^^^W^^^nfc't^ 

— h) (DSP), v ? ^^-f^(^/V^^iyW5v ? /V7 0 tit:°^-^— h) (DTSSPh ^=f-U^ 
^!Jn-;kt^ (^^^Wv^^^-h) (EGSh rc^^^yn— ;V}£^(^/V^ 
X?i/>4^J/^?^^—b) C*/l^-EGSh v^^W^vVWg^^^DST) % 
^/k/t^^W^/Wg^B^^^/l^-DST) „ tf^-C^^W^K^v^ 
/k#-/V^-dr^)^^/V]^/V*^(BSOCOES) „ lf^[2-(^/V^^v/W^K^^ 

^/^-/k^-drv^) CW^-BSOCOES) &^-efo<9 , ^ti^^fif £0 

*bV^^ft^L#:^DiabodyXfisc(Fv)2-efe(9, #^0;£L<tesc(Fv)2-e&>3 o ^ 
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Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. 
H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., 
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#M) Q 
[0039] sc(Fv)2^nt^Mpmm-i. MplKMVXmzm^^T=t^hffi¥£&ilirZ)(D-X:\ 

[0040] i-*5v v-c, sk^uwj?mmmMxfe^mmmi^&ti%Mpi%mm 

[0042] Wtifcm-Z. nmj$ (reshaped) Kh&Cftkbff&tl, £*btf\ fch^<7>nft?LSj^ 
M&1i£^t7Xffi{fc<DfaW&.&:7£.ffi.t&(CDR; complementarity determining region) £r 

h^ahtlX^ ^ (WK'JMmWm^m^F^rEP 125023-5§^$ft, WO 96/02576 

[0043] ^{fc#Jfcf3\ ^^^W-<DCDRt\iY^iW-(D'7U-~J>^-~^^M (framework region; 
FR) £«|£i-£J;5i-f£frL/cDNA@E^J£r, CDRRX^FRn^M^M^l^— 

ffiV^TPCRfe^j:'9^-r^(W098/13388^#^fEic(D^^^#M)o 

[0044] cDR%^xmi&£n%thttfo<D7u—j>>r7—?mm^ ^^mm^Mi- 
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— J>V— ?M^(VT^;%k%Wi&L>Xh <£V ^ (Sato, K.etal., CancerRes. (1993) 53, 
851-856) o 

m^fes C y 1, C y 2, C y 3, C y L^"e«C k , C A, ^ffli-^r^^^^o * 
[0046] — *r*7$tm^ th^^OnffLtb^S^f^Onr^fJ^^th^Sjfe 

[0047] ^7fow-^w\ttw-*ftm\^tzM »smmM (m«\ fr) ^mmmm 

^oj:5^»]^S*-etiv\ -^^f*. y^hm*. V^ttVf, 7? 

[0049] Mpl^Bmi-§th^fei#:0^!Ji:L-C{i. ^i£<£> (9) - (19) KUM^Wt^iW-^ 
<fc><5 0 

[0050] vr, ifiL/j^^s^»jx«ifli/j^ii imm^^fi%Mpi&mm 
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[0051] ^smmmMKMpiK^-r^m^ tth—^&mmi&wt^w&te&tfZR 
[0052] j&m i-*5v v-c, ^mwpm^mny.u^mm\\M^^.ti^>u v vkmm 

=f - ^ h^tt^i-§^TL#:^# rf Sr. £i&s-C#5o t hMpl^UvVMpltf) ^ m*fr LTT 

in vivo-e^m^ ^/v^fflv^^fiE^sri^ib, }m\^mx&%t^x.bnz> 

[0053] $^>^«H!^*dV^-C, Jk/J^M^^^JX«Jk/J^it*P^J^-^*tLSMpl^ 

^EC50=100nM^T^ 03;L<te:EC5O=3OnM^T^ $fei-0*b<« 
EC50=10nM^T-efc^f*^#ff^-^^-e^^ o 
[0054] T^^H&tt^PJ^^te, ^^^^(^^^i^fT^^^^Brfg^fe^,^ 

M>m-r?)^Lft:^^*LV ^H^LTf*. Bl^MMpl^(DM^tt^KD=10" 6 MJ^T, 
0*b<«KD=lO" 7 M^T^ $^^0*L<«KD=lO" 8 M^T»fei:^^#tf^-^^-e^ 

■So 

[0055] «K^*5V^-C, ^Mm^^Mpl^(D^^tt^SKD=10^M^T^^Lf*-e^ 

^H#^^(Z)^^fflL-CSiJ^i-S^i^-e^§ o fclfctf, BIAcore 

Chip_h^ nT^MMPL-Fc® &fC^@5t£i^ ^{*^?§MMpl-Fc<DfBSfNffl»J 
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t"5*ntffc©#3:LV ^WfikbLXH:. I^T© (1) ~ (19) <DV ^^^fB^^ft^ 

[0058] (l)ga^lJ#-^-l, 2, 3(VB22B:VH CDRK 2, 3) l£fE^<DT^/6£IS?!j^£>&5CDRl 

, 2, 3Sr^Ti-5VHSr^tftn:^o 

[0059] (2)ga^U#-^4, 5, 6 (VB22B:VL CDR1, 2, 3) {CfBife^T^y^E^Id^JfeSCDRl 

> 2, 3^i-&VL^tp#L#: 0 
[0060] (3)ga^(J#-^:l, 2, 3(VB22B:VH CDR1, 2, 3) l£|Bife<£>T5y&E#ia>£>&5 

CDRK 2, 3£r^-f5VH^ joJ:t^@S^IJ#-^:4, 5, 6(VB22B:VL CDRK 2, 3) ^fEife 

[0061] (4) ga^J#-^: 8 (VB22B : VH) \Z.^1&<DT$yWtME&lfrtt%VH&£tt$tfco 

[0062] (5) ga^J#-^: 10 (VB22B : VL) fc1Bifc©T^SfeE^a>kfc3VIJi^trift#o 

[0063] (6)ga?U#-^:8 (VB22B:VH) ^IB^OT^/^ga^J^^^^VH, *5it>W0#-^: 

10 (VB22B:VL) ^fBfc<^T^/^ga^J^&5VL^tf^#: 0 

[0064] (7) ga^!j#-^- : 1 2 (VB22B : scFv) l£&1&<DT$S&G&i&GirZ>&tfco 

[0065] (8) ga?lJ#^- : 14 (VB22B : sc(Fv)2) \Z.WM<OT^^^M^iT^)ijiW- 0 

[0066] (9) J^T»(a)~(c)(DV ^fr3W£iBifc©T^lft^Jj&>£>fc5, FR1 % 2, 3, 4&^tf~Z> 
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(a) @a^lJ#^§-:15, 16, 17, 18(hVB22B p-z:VH FR1, 2, 3, 4) 

(b) ia^!j#-^:19, 20, 21, 22(hVB22B g-e:VH FR1, 2. 3, 4) 

(c) |E^lJ#^-:23, 24, 25, 26(hVB22B e:VH FR1, 2, 3, 4) 

(d) IB^!j#-^:81, 82, 83, 84(hVB22B u2-wz4:VH FR1, 2, 3, 4) 

(e) Ba^(J#-^-:81, 82, 85, 84(hVB22B q-wz5:VH FR1, 2, 3, 4) 

[0067] (10) ^T<D(edttfe(b)icmM<DT^/mmmfahtf:Z>. FR1, 2, 3, 4^i"§VL^r 

(a) ga^lJ#-^-:27, 28, 29, 30(hVB22B p-z:VL FR1, 2, 3, 4) 

(b) lfi?lj#^-:31, 32, 33, 34(hVB22B g-e^fc^hVB22B e:VL FR1, 2, 3, 4) 

(c) IE?lJ#^-:86, 87, 88, 89(hVB22B u2-wz4:VL FR1, 2, 3, 4) 

(d) IS^IJ#^-:86, 90, 91, 89(hVB22B q-wz5:VL FR1, 2, 3, 4) 
[0068] (11) ^T^(a)~(c)(DV ^tL7W£fBi!c<DVH:Jo J;(fVL^tft Mk#Lf*o 

(a) ia?IJ#-^-:15, 16, 17, 18^fEife(DT5y^@a^^^, FR1, 2, 3, 4^#i~§ 
VH, *5itJ ? ga^J#-^-:27, 28, 29, 30^fBft<DT5;/^ga^j7^&3, FR1, 2, 3, 4 

(b) ia?!j#^-:19, 20, 21, 22^fEfc®T^y^ga?ij7>£>&3, FR1, 2, 3, 4£r^Tt"5 
VH, *5it^WJ#-^:31, 32, 33, 34^fE^<DT^/^ga^j7>ib&§, FR1, 2, 3, 4 

(c) ia^lJ#-^-:23, 24, 25, 26^fEi£<DT5/^ga^lJ;5^&3, FR1, 2, 3, 4^i~§ 
VH, 3o£^WJ#^-:31, 32, 33, 34^fBic<^T$/^ga^J^fb&3, FR1, 2, 3, 4 
£r^-r&VL 

(d) ia^lj#^-:81, 82, 83, 84^fB<fe<DT^y^ga?lj7^&S, FR1, 2, 3, 4^#i~§ 
VH, *5iT3WlJ#-^-:86, 87, 88, 89\cm^CDT*/mnZ^\fabt£&, FR1, 2, 3, 4 
3r^1-3VL 

(e) ga^lJ#-^:81, 82, 85, 84^f£ik<DT5/M^J;^&3, FR1, 2, 3, 4£rWi~3 
VH, *Di73WJ#^-:86, 90, 91, 89^fBic»T$/^ga?!j7>fb&§, FR1, 2, 3, 4 
^^"-T^VL 

[0069] (12)ga^lJ#^-: 1, 2, 3^ffi^<DT^y^ga?lj7^&£CDRl, 2, 3^i"§VH^ 
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[0070] (13)@E^J#-^-:4, 5, 6 ^fE^<DT^/^BB?!j^&5CDRl , 2. 3&&1rZ>VL&i£ 

[0071] (14)gB#J#-S§-: 1. 2. 3f31fB^^T5/liIE^J^^^CDRK 2. 3Sr^ri~5VH. 

UWU#-!§-:4, 5 N 6^ffi^<DT^/^IB^j7>ib&£CDRl, 2, 3£r^Tt"5VL-g't?fch 

[0072] (15)@S^IJ#-^-: 51 (hVB22B p-z:VH) „ @E^IJ#-Ph 53 (hVB22B g-e:VH) „ BE^lJ# 
-^-:55(hVB22B e:VH) , @E^lJ#-^-:92(hVB22B u2-wz4: VH) % fc5VM3BB^J#-!§-: 
93 (hVB22B q-wz5:VH) ^|Eife<DT5y^E^Jd^Jfc5VH^t?th^^L#:o 

[0073] (16)E^lJ#^-:57(hVB22B p-z:VL) „ BE#l#-^:59(hVB22B g-e: VL&5V^S 
hVB22B e: VL) , BB?!J#^h94 (hVB22B u2-wz4: VL) , 95 ( 

hVB22B q-wz5:VH) K^^<DT^nk^\7b^h^VL^t^Wt^i^ 0 

[0074] (17) J^T<^(a)~(c)(DV ^*Vtf*fc!Bife0>VH*3 «t WLSr^tftMb^^ 

(a) ga^iJ#-^-:51 (hVB22B p-z:VH) fJlfESt^T^&BE^J/^b&SVH. ,&OW.J ; 

57 (hVB22B p-z:VL) tCfBife^T^/^E^Id^JfeSVL 

(b) ia?lJ#^-:53(hVB22B g-e:VH) ^fBic»T^/^BB^j7><b&£VH, 
-^-:59(hVB22B g-e:VLfc5V^2hVB22B e:VL) ^fBifecDT^y^ia^^^VL 

(c) ia^lJ#-^-:55(hVB22B e:VH) ^fBi!c<DT5y^BE^j7^ib&§VH, ^tMB^J#-^: 
59(hVB22B g-e: VLfc§V M3hVB22B e:VL) &£fB^<Z)T^/@tBB?!l# i £>&5VL 

(d) IB?!j#^-:92(hVB22B u2-wz4:VH) \ZMWL<DT^JWlWMfrht£ZNH^ RTim 
?0#^-:94 (hVB22B u2-wz4:VL) iZl&M&T^S&Wffilfrbte&VL 

(e) IB^IJ#-^:93(hVB22B q-wz5:VH) ^|ESc^T^/@IBB?!J^£>&5VH, ^.t^WJ 

95 (hVB22B q-wz5 : VL) fcfESt^T^/^Ba^Jj&^&SVL 
[0075] gB^lJ#-^:5l(hVB22B p-z:VH) x BB^U##:53(hVB22B g-e: VH) , IB^J#-^: 5 
5 (hVB22B e : VH) „ IB?0#^- : 92 (hVB22B u2-wz4 : VH) , *fcfiIB^!l#-^- : 93 ( 
hVB22B q-wz5:VH) \Z.faM<DT$S&lWffllK$3\,^T* 
T57^§|5f^:31~35^CDRl, 
T^/^gWfr : 50~66^CDR2, 
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TVWi: 99~107^CDR3, 
T^/lifMi: 1~30^FR1, 
T^tMi: 36~49^FR2, 

T^ymMfr: 108~118^FR4^^i-§ o 
[0076] X, IS^IJ#-^- : 57 (hVB22B p-z : VL) 3;fcteia^lJ#-^- : 59 (hVB22B g-e : VL^fcf* 
hVB22B e: VL) „ @S^IJ#-^-: 94 (hVB22B u2-wz4: VL) , fcSV ^*@a^!j#-^: 95 ( 
hVB22B q-wz5:VH) K : §eM<DY5.S&tWffilK$5\,^X* 
T57^lfBfi:24~39^CDRl, 
T5y^§Bf£:55~61^CDR2, 
T5;y^gB^:94~102^CDR3, 
T^S&fflMtL: 1~23^FR1, 
T^7^§P^:40~54^FR2, 
T5/^fM5L:62~93^FR3, 

T^/&$W£: 103~112J$SFR4(C+B^i-So 
[0077] ICJ8V ^C, hVB22B p-z VHE^Jl!l33tt5CDR}3j;OTRi:E5(l##i:©St 

hVB22B p-z VH:FR1/E#|#-^: 15 
hVB22B p-z VH:CDRl/gE?lJ#^-: 1 
hVB22B p-z VH:FR2/ia^'J#-^-: 16 
hVB22B p-z VH : CDR2/ia?'J#-^ : 2 
hVB22B p-z VHrFRS/ia^'J^^-: 17 
hVB22B p-z VH : CDR3/Ba^lJ#^- : 3 
hVB22B p-z VH : FR4/ga^lJ$^- : 18 
[0078] ^.^m |C*5V ^C, hVB22B p-z VLE^IJt31*5tt5CDR*3j:tJ J FR^E^J#-^i:<D>ISfjS 

hVB22B p-z VL:FRl/ia?lJ#^-:27 
hVB22B p-z VL:CDRl / / @a^(J#^-:4 
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hVB22B p-z VL : FR2/BB?lJ#^- : 28 
hVB22B p-z VL : CDR2/IE^lJ#^- : 5 
hVB22B p-z VL : FR3/IB?lJ#^- : 29 
hVB22B p-z VL:CDR3/IS^IJ#-^-:6 
hVB22B p-z VL:FR4/IE^lJ#-^-:30 
[0079] ^$&m ICJSV vf, hVB22B g-e VHE?!ltC*3lt5CDR*3«fO ! FRtE^!|#^<^*fJS 

hVB22B g-e VH:FRl/IB^lJ#^-: 19 
hVB22B g-e VH:CDRl/gfi^lJ#-Ph 1 
hVB22B g-e VH : FR2/E?!I#-^ : 20 
hVB22B g-e VH : CDR2/BB?'J# : ^- : 2 
hVB22B g-e VH : FR3/K#|#-^ : 21 
hVB22B g-e VH : CDR3/ia^lJ#-^ : 3 
hVB22B g-e VH : FR4/IB^lJ#^- : 22 
[0080] fc&V vt\ hVB22B g-e \^E5IJt!l*5^5CDlU3j;OTRi:E^I##2:©J*tJiS 

hVB22B g-e VL:FR1/IE^IJ#^-: 31 
hVB22B g-e VL:CDRl/BB#l#-*7 :4 
hVB22B g-e VL : FR2/|B?'J# : ^- : 32 
hVB22B g-e VL : CDR2/IE^IJ#-*§- : 5 
hVB22B g-e VL : FR3/ga?!j#^- : 33 
hVB22B g-e VL : CDR3/IE^IJ#^ : 6 
hVB22B g-e VL : FR4/51#I#-^ : 34 
[0081] ^IWlnasV^T, hVB22B e VHffiMZ&tf%CDR&£TfFRbM : P\l£r J %'b<DftJ&fe 

hVB22B e VH:FRl/IE?lJ#^-: 23 
hVB22B e VHrCDRl/gB^IHh 1 
hVB22B e VH : FR2/IB?IJ#^- : 24 
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hVB22B e VH : CDR2/m^\^f^ : 2 
hVB22B e VH : FR3/gE?'J#^- : 25 
hVB22B e VH:CDR3/gB?lJ#^-: 3 
hVB22B e VH : FR4/IE?!I#-^ : 26 
[0082] t-*5V vf^ hVB22B e VLBE^!l^*3it5CDR*3 XTfFRbftZ^^F^tCDMfofe 

hVB22B e VL:FRl/gE^lJ#-^: 31 
hVB22B e VL:CDRl/gE^J#-^-:4 
hVB22B e VL : FR2/gE^lJ#^- : 32 
hVB22B e VL : CDR2/IE?!I#-^ : 5 
hVB22B e VL : FR3/gB^lJ#^ : 33 
hVB22B e VL : CDR3/gE^(J#-^- : 6 
hVB22B e VL : FR4/BE#I## : 34 
[0083] if-^m N "C. hVB22B u2-wz4 VHgE^'J^^itSCDRfe £X$FRb^ffi\^^t(D 

hVB22B u2-wz4 VH:FR1/|B?!J#^:81 
hVB22B u2-wz4 VH:CDRl/gE^IJ#^|-: 1 
hVB22B u2-wz4 VH:FR2/gB#l#^? :82 
hVB22B u2-wz4 VH : CDR2 / /gE?lJ#^- : 2 
hVB22B u2-wz4 VH:FR3/BE?!]##:83 
hVB22B u2-wz4 VH : CDY&/WM%*^r : 3 
hVB22B u2-wz4 VH : FR4/gE?U# : ^- : 84 
[0084] *fBJ1 {£331 vt\ hVB22B u2~wz4 VLBE^Jl£:&tt5CDR:&«fcTJ*FR£E?IJ#-^£<£> 

hVB22B u2-wz4 VL:FRl/gE?(J#^-:86 
hVB22B u2-wz4 VL:CDRl/gE^'J#-^:4 
hVB22B u2-wz4 VL:FR2/Ifi^lJ||-Ph87 
hVB22B u2-wz4 VL:CDR2/gE^J# : ^-:5 
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hVB22B u2-wz4 VL:FR3/6B#l#-*7 :88 
hVB22B u2-wz4 VL:CDR3/gB?lJ#^-:6 
hVB22B u2-wz4 VL:FR4/ga^'J#-£h89 
[0085] if^m \ZL55\ vT, hVB22B q-wz5 ViW&]fc&l1rZ)CDR$5£TfFRb%ffil^r^b<D 

hVB22B q-wz5 VH:FRl/gB^lJ#^-:81 
hVB22B q-wz5 VH:CDRl/gB3W^-: 1 
hVB22B q-wz5 VH:FR2/gE?IJ#^-:82 
hVB22B q-wz5 VH:CDR2/ga^J#-5§-: 2 
hVB22B q-wz5 VH:FR3/iE^!l#-^:83 
hVB22B q-wz5 VH:CDR3/E^IJ#^-: 3 
hVB22B q-wz5 VH : FR4/gE^f|#^- : 84 
[0086] J^Z&Vft \£$d\ vC, hVB22B q-wz5 VLBE^!l(c:*3ttSCDR*5 J;TJ*FR£BE?!j##£:<£>2«i- 

hVB22B q-wz5 VL:FRl/ / ia^lJ#-^:86 
hVB22B q-wz5 VL:CDRl/gE^IJ$-£§-:4 
hVB22B q-wz5 VL : FR2/K?!j#^- : 90 
hVB22B q-wz5 VL : CDR2/gB^J#^§- : 5 
hVB22B q-wz5 VL : FRS/gB^g^ : 91 
hVB22B q-wz5 VL : CDR3/ga^(J#-^ : 6 
hVB22B q-wz5 VL:FR4/ga^lJ#-*§-:89 
[0087] &3o, hVB22B p-z gB^'J, hVB22B g-e gfi?[J, hVB22B e gE^IJ, hVB22B u2-wz4 gS 

*3«ttWiVB22B q-wz5E^!|{J:*5tt5CDR*3«tOTR<?5*fJSSr x El lfc^Ufco 

VB22B VH(D^:Sge^lJ?rga?lJ#^-: 7, VB22B VL<Di&^ga^lJ£rga^lJ#^- : 9 
, VB22B scFv(D^Sga?lJ^ga?lJ#^-: 11^ VB22B sc(Fv)2<Z):^5£ga?[J^ga^J#^- : 
13, hVB22B p-z VHO^Sga^J^ga^J^^-: 50, hVB22B g-e VH(D^SgB?IJ^gE 
?l]#^-:52, hVB22B e VH(D^^gE?lJ^gB?!j#^-: 54, hVB22B u2-wz4 \H(D^M 
BE^J£BB^J#-^:96:}3<fctWiVB22B q-wz5 VH(D^^gE^IJ^IE?IJ#-^: 98, hVB22B 
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p-z VLtf^gSia^lJ^IE^lJ^^-rSe, hVB22B g-e VL. hVB22B e WL<DMM%^\^ 
@a^'J#-^-:58, hVB22B u2-wz4 VL(D^^IE^IJ^ga^lJ#-^-: 97*5 it^hVB22B 
q-wz5 VL(D^^ia?IJ^iB?IJ#^-:99 x hVB22B p-z sc(Fv)2<D:£gil?!|£:E#|#-^ 
:60. hVB22B g-e sc(Fv)2cr>i&SIfi^lJ^IE^[J#-*§-: 62. hVB22B e sc(Fv)2C0ii:SIE 
^J^IE^lJ#^-:64, hVB22B u2-wz4 sc(Fv)2(D^^IE^lJ^IE^lJ#^-: 102*5 XXf 
hVB22B q-wz5 sc(Fv)2(Z)^SIE^J^IE^J# : ^-: 103lJl|Eifef 5 0 
[0088] (18)@E^IJ#-^:61 (hVB22B p-z:sc(Fv)2) . SE^!J#-^: 63 (hVB22B g-e : sc(Fv)2) . 

SE^IJ#-^- : 65 (hVB22B e : sc(Fv)2) . gE^J#-^ : 100 (hVB22B u2-wz4 : sc(Fv)2) "§ifc 
}*IB?lJ#^- : 101 (hVB22B q-wz5 : sc(Fv)2) (D\ ^fht^Z.t^McDT^WMM^'f' 

[0089] (19) JifB(l)~(l8)(DV^tt75^-fB<fe(DT^y^ia^J^*5V^riXf»#:»T^y 
[0090] _LfE(l) ~ (18) <D\^fofrKm^<DffimtMplfcM1rZT^XVfe&&3¥mz 

[0091] fc5#y^^KMtiW^l^^sKy^^KS:ll$4-t-«fe«)©, ^H#^J;<^n 



(Hashimoto-Gotoh, T. et al. (1995) Gene 



152, 271-275. Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500. 
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456. Kramer W, and Fritz 
HJ(1987) Methods. Enzymol. 154, 350-367. Kunkel,TA(1985) Proc Natl Acad Sci 
USA. 82, 488-492. Kunkel (1988) Methods Enzymol. 85, 2763-2766) ?fcifSrfflV>T 
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[0092] mmi-^r^ymmm^^^x^ T$;mft&<D&Wffi&fe£tix\/^z>%i\<D7$s 

A, U U M, F, P, W, Y, V) , 07KttT^y^(R, D, N, C, E, Q, G, H, K, S, T) , JJg 

Sr^ri-ST^ysfe(D, n, e, q) , M^#j^^Wi-^T$y^(R, k, h) , 
[0093] ^T^y^ia^J^^-i-^iXttSM^T^y^a*^^:^, ttDuRTf/xfeifo 

#W?Stt^#i-S^^^i-e^^n^tl,"CV^§(Mark, D. F. et al., Proc. Natl. 
Acad. Sci. USA (1984) 81, 5662-5666 , Zoller, M. J. & Smith, M. Nucleic Acids 
Research (1982) 10, 6487-6500 , Wang, A. et al., Science 224, 1431-1433 , 
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413 ) 

o 

[0094] ^mm^i^(DT^ymmmcmwcm(DT^7m^^HM^tit^ma-t, m 

fi, FLAG (Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ) , 6j@(DHis (t^ 
^ vV) $t^faht£&6 X His, 10 X His, 4>7/^^MM^ (HA) , hhc-myc<D$r 
K\ VSV-GP<D$r>i\ pl8HIV<D$r>i\ T7-tag, HSV-tag, E-tag, SV40T#LJK<D®r>t 
„ lck tag, a -tubulins ®f>t, B-tag, Protein C (D^r^t^^^ftJ^^^K^ffll - 
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[0095] ^m<Dttm^ w^^fh^M^^mm^m^^nmn^m-^ , 

[0096] ^mm t-^v vt\ jk/J^M^^^^JX^Jk/J^^p^J^-^-mSMpi 

[0097] ffimmmir%^t°h-y p &mm-rz>#im-z m m^^^m^x^^ t& 

# g (DAla7>^245# @ (DGly<D^i$ % £^3l0^L<te:213# @ <Z)Gln^231# @ <Z) 
Ala^-e(DfM^^f^bTV>S^^^$tL§ 0 fot, thMpl<D26# @ ~274# g „ & 
31 M3189# @ ~245# g „ fc£V >i2213# @ ~231# g (O^^^g^-rSfet^^ 
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[0099] fcbMpl(DT^y^BS^J(IB^J#-^:66)<D26#g~274#g, &>5VM3:189# g ~ 

245# g N &5V>f2213# g ~231# g (^^HBSIfrt^fcift^ ^H^^^fKD^ 

g ~274# g „ &£V^3:189# g ~245# g , fc;5V^213# g ~231# g (D^f^Y 

[oioo] M P H-^i-^feif*«^^#^^(D^&^j:i9^-r^r^^-e^§ 0 

m^<Dmmm^m^x<>x^(Dmm^tm^^.m^(D^]}—^>^m^x^ 

[0101] JM£lft^te, ^/?n—^;Vfafo%\^U^Ua^X(D£?\z.irti\££.\\ 

Genebank:NM_005373^^^$ttf'Mplit'fs^-y'T5y^ia^lJ^?ai-§r^{^j:o 

[0102] #cm, r(Dffi»pi^^/Ny«^^j^i:L-rfflv^o fcsvM^ MpKDf^^ 0 

[0103] ^mj^<D^MPLm^<DmMir^Mpi^±(D^h—ym^(Dh<Dicm&n 

, ^0J(D^LMpl^:#:^Mi-§fc^(Dfei;Ig«, Mpi^^-ht-^i-^^tT— ^ 

[0104] ^f^feti^-e^S^^t^fLtb^irL-c^, #^)£$;^5t>OTW£v^ 
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•So 

[0105] mft%m&Wi®K#L&~rziz.n. ^<D&m\cut&<>xftt>tiz>o w*.t£. — 

fr>frl% 0 McfctibiZtt* t&iffiiM&FBS (Phosphate-Buffered Saline) ^^S&fok^ 

[0107] f&IB^iKMJ^^iK^ttSte^^ilJllllia^LT, nffLtb^^n— e^ajfe^ 
5o £0>^M~ ^0J!&te, (Dj&HII&tfc, $Jx.fi, P3 (P3x63Ag8.653) (J. 

Immnol. (1979) 123, 1548-1550) , P3x63Ag8U. 1 (Current Topics in Microbiology 
and Immunology (1978) 81, 1-7), NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) , MPC-11 (Margulies. D.H. et al., Cell (1976) 8, 
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) , FO (deSt. 
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21), SI 94 (Trowbridge, I. S. J. 
Exp. Med. (1978) 148, 313-323) , R2 10 (Galfre, G. et al., Nature (1979) 277, 
131-133) %M>*&m\Z.tiZm£tlZ>o 

[0108] mm^mmmt^ti—^mmt(Dmmm^-i^ m^mas^^m, tz.tK.is 

, tr—7—b%/V^ : T'Oh(Djj&i (Kohler. G. and Milstein, C, Methods Enzymol. ( 
1981)73, 3-46)#^*PCT i fT5-i!^"C^o 

[0109] ^ffifabto&mm&tz&MiznittzzLk&'T&Zo m%.&, 5 
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I^U i^fe37r@St^P^L^:PEG^(^!lx.tfTO^ftl000-6000mit) £M 

^•30-60% (w/v) (DMmx-muu m&~t%-b\z.£ox @ mt-rzm&mm 

[0111] ^(Dj;5^bT#^^bf^^^yK— -vtt, MfO«U#ii$U mfiHATi^MK 

t^-y-^^, t^^tU y it;f v^y ^tf f it) -e^l^^-J^iS 

[oii2] th^^K^^^Lj^^^L-chtB/N-r^yK— ^%%%>mz., thy^spt 

¥l-59878^«M)o &hK, thSM^O^-COWN- hy— ^rWi-^h^^ 

^b$^fc*aj!S^^Mpi^^-i-§th^L#:^#LTt j;v n (isi^#f^ mm^m^ 

WO 94/25585 WO 93/12227 WO92/03918 WO 

94/02602 ^Am^M) 0 

[0113] ^(DX^icisXi'fm&friz^/pv— ^/^#&jg£i-5W:/yK— ^r*. Mf ^ 

[0114] ^Hfc'M^UK— r^^^ey^n— i-/v#ifc$:m%ir%\a^ ^m^4y^JV—^ 
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[0115] Kfrlfif^^/!) K— ^b^n— —V^U itMifc^*— ^m^A/-e, - 

BTtM"efea (#tlxJ^ Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192, 
767-775, 1990#fRI) o 

[0116] ^flqfafcfciu WAvWiW-'kM^r^^W— ^frh, ^Mpifei^o n^. (v)^f? 

m'L^ (Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) , AGPC?£ ( 
Chomczynski, P.et al., Anal. Biochem. (1987) 162, 156-159) ^^j;«9ff oT^RNA^ 
1Mb, mRNA Purification Kit (Pharmacia®) ^^KfflLT @ ^KDmRNA^ffi^S 
o *fc. QuickPrep mRNA Purification Kit (Pharmacia®*) ^rfflV^^^^i^mRNA^r 

[0117] ^tfettfcmRNA^^i^fe^^^^fflV^T^f^VfS^cDcDNA^^-r^o cDNA<D 
cM^cfi, AMV Reverse Transcriptase First -strand cDNA Synthesis Kit (^'ffc^Xlil 

|±S)^^rfflV^Tff5o cDNA<D^)&:2oJ;tJ?lti|>M^T5^te, 5'-Ampli FINDER 
RACE Kit(ClontechM)*^J:t) ? PCR^ffiV^7h5'-RACE&(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. USA(1988)85, 8998-9002, Belyavsky, A.et al., Nucleic 
Acids Res. (1989) 17, 2919-2932) ^&$.fft1r%Z_b&X^& 0 
[0118] nhflf'PCRmm^h n ^tir^DNAWx^^WMU DNA«^-f-§ 0 £<b 

[on 9] ^p^T^ffl^^^Mpifei^^M^-r^^^, mm, m^mu^mmmmm 
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[0120] &mkfc^'<Dft&n. H«*^ttUKS:=J— K^-saKy^V'^KSrS'J* i::*^ 

fe^*-C^j;V^(WO 94/11523 &&&&M)o 
[0121] -<^— ^H«r1&^^-f5#^^«, -<^— ^110 (09*. 

«\ JM109, DH5a % HB101, XLlBlue)^if-e^:i^iit@$*^:af8f|li-57t*^^ 

<Dffi\bVXl-i, M13^^^— , pUC^^^^— % pBR322, pBluescript, 
*§£\ JifB'W— ^Ix.fi, pGEM-T. pDIRECT, pT7t£¥&mfbtlZo 

[0122] ^ia-<^— ti^xfe, mpLi-f. ±mMx<Dm*&%: a Kjbuzm&tz. # 

^Cli0-eiii|iS$tL^j:5^-bfB#^#o^^^i N ift^JM109, DH5 a , HB101, 
XLl-Blue^if(D^II0^b/ > C#^^*5V^T^*, ^li0^«<^?a^§J:5^^ 
n^-^, 0!Jx.{3\ lacZ7°n^e— (Ward^>, Nature (1989) 341, 544-546; 
FASEB J. (1992) 6, 2422-2427) , araB^n*—^— (Better^, Science (1988) 240, 
1041-1043 h ^f^iT7^°n^e— ^if^oTV^^^^-e^^ -<Di5 

Jfc'^W— fcUTttU _hfB^<^— (Dffi^pGEX-5X-l (^T/WiXTltM) , r 
QIAexpress systemj (^T^V|±$£K pEGF4\ *fcte:pET(r<£>#^\ #^{*T7 RNA 
if ^I^LTl ^BL2l£W:£L.l ^ftif iy^o 
[0123] £fc, ^te, ^J^^^m<Dfc^(Diy^/vm^^fhXi ^"OkiV * 

o munfrW(Dfob<Dz/y-r;vMmt\.x\^ ^mm^^^xMzm^^m 

£\ pelBv^-fWlE^J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) ^ffli - ^^ 

iv\ m^mifa^ <D^?#— cDagAte, ii!l£fk*/^^^S, ^i/^hn^V— 
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[0124] Mf^^t^, BMfLWlVO&tetDmm.^?*— (MX.\*. PCDNA3 WVfcT 

hn^V|±M)^s pEGF-BOS (Nucleic Acids. Res. 1990, 18(17),p5322\ pEF „ 
pCDM8), Mi&1tftfa&te<D%&3%.'<?#~-(ffl%.fflBtic-~to-BAC baculovairus 
expression systemj (^Zf^ERLftM) „ pBacPAK8) , feW}&Jfc<D%&1%.'<??~- (ffilz. 
fipMHl, pMH2) „ Wl<b&4Sl'X>&te<D2&1g t '<??~- (#!|x.fS, pHSV, pMV, 
pAdexLcw), l/hnr>^/V^i5fe(D^?a-<^— pZIPneo) % &m&M<D$&%L 
^PP—ifflx.^ Tpichia Expression KitJ (^VfcT r-n^Vt±$|) „ pNVll. SP-QOlh 
teWS*©^^^— (09*.frf, pPL608, pKTH50) £>*b£o 

[0125] CHORUS, COSltt, NIH3T3^J&^<Dlb^jNHJl&"C<£>3iS^£r @ #j£Ufc*&^l£}2 

Mulligan^, Nature (1979) 277, 108) N MMTV-LTR^n^' — $ — ^ EF1 a T/p-^E- — & 
— (Mizushimat>, Nucleic Acids Res. (1990) 18, 5322) , CMWn-^— &£f£r& 

mffl&tirvc^, G4i8^^f) icxmmx^zxvtmMMvmte^&mirtift 

Z.<D£5t£WS£&tt'Z>'<99-- kLXrt:. M*.t£. pMAM N pDR2 N 

pBK-RSV, pBK-CMV, pOPRSV, pOP13Jfe^f^#tf t=>tl& 0 

[0126] $e>n^ i^^s^tw-t, mm\Hxcomi^<D^—^(Dm^ 

fc^&^lrZ)^??— pCHODfci?) S3IAU ^hhWdfir— h(MTX) ^«t«5 

itifres^^Tj^tf^tL, *fc. ate-?©— iattoismsr a w^-rs^i-tt, 

SV40 T^MSr^imi-§»^^^fe#:-h^#oCOS|0J^MV ^XSV40<DW&& 
aKU^*— Tp-f/l^ TtV^/K*, r^/V^(BPV)#(DS 
^^^-Itl^v^-iLT, T5/^y=<^Kh7^^7— if (APH)ite^. 

^^V3r^— if (tk) itfc^ ^mM^^^T^&ttVtfi/frhy^xy^ 

7-if (Ecogpt) ^fcKn^^3S5c»^ (dhfr) it^^^Sr^tf ^^^t?#5o 
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[0127] ^??-frmA£n%m^mmbvxnm-mmnte<, m%.&. xmrn-^m* 

in vitro*3«ttJ ? in vivo<Dg£^a*fc5o in vitro<£>0£^£LT}3\ 

[0128] Mmmm^mmir^m^ mmmi&, mmmm, mnmm&m^m^^ 
z>z.tftx%% 0 mwmmti^xn, mx.^. choo. e xp . Med. (1995) 

108, 945) „ COS, 3T3, BHK(baby hamster kidney) N HeLa, Vero, M^fe 

inZ-i-£T7Vfry?LJf^/V$PWimi&(Va\le, et al., Nature (1981) 291, 
358-340) „ &>Z>WZMi&$lti&, Sf9, Sf21, Tn5^£n^;fx-CV^o ^^Wt^fe 

V^Tte, CHO-DG44, CHO-DXBll, BHK&Bflft#W31^fflV ^ttSo Wi 

mM^(D^<??— (DmAi-z, 09*. t*. v^mx^v&fe, deae^*^:^ # 

^^--vy^y^y— 3>DOTAP(-<— ^>^4M±M) £fflV^c^?£. ^Whn 

[0129] W^BJ^LTte:, ^"[Jx.^, =.^T^ - A (Nicotiana tabacum) ft 5fe(D|0JJS 

fi, g£#, #r];U3\ 1^#n^;*(Saccharomyces)JS^ U-s'y&H^fej^-fcMf 
(Saccharomyces cerevisiae) N l^^y^n^ir^*^^^ (Saccharomyces pombe) ^ 

T^^/V^/V*. (Aspergillus) T^^/V^fW^ • ^Jf— ( 

Aspergillus niger) ^^tlfeilTl/^o 

[0130] mmmm%®imirZ)m&, mwmj&%m^m^&&z> 0 mmm^bvxi^ ± 

JM(E. coli) , MX-\-£, JM109, DH5 a , HBlOl^ipif tbtK ^<D^ teftH^S^p 

£>*vcv ^ 0 

[0131] ^&^*5V^T^V^T*_h|EW^J^^#i-6o gfi^U^Wi: 
i9^®teljl$HfejWliiaSrin vitro^#-r^^^^J;(9, Jrtfrj5S#fetb5 0 & 

DMEM, MEM, RPMI1640, lMDM&$£fBirZ>Z.bffX%Z> 0 ^t<D^ FBS N ^Jf&JMjfiL 
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[0132] — jj, in vivoT^y^^KSrjS^^S^irb-Ctt, 0tJ;tfif, »^Sr^-TS0^ 

[0133] mm^m-r^m^ mwmsh®. ia^v^i^^ o nrtfugtti^LT 

J3\ t^, >>^fflV^i^^-e^§(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 Bft?Lfgib<&£rfflV>53&£\ h^^v^— 

V>(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0135] m&kuxtz, Mx.itt^&m^^zz.t&x^Zo x^^m^^m^. n w 

^^^i*9, r^^^^^^^a W^>^L#:Sr#5^dS-C#5(Susumu, M. et al., 
Nature (1985) 315, 592-594) 0 

[0136] mm^m-r^m^ M*-t£#'*zi&m^5zk&x^z> 0 #/^&m^z>m 

pMON 530 dif AU ZL<Ds<9#~- ^Tlfn/^J-WJ^-V^T^^^M 
Agrobacterium tumefaciens) (Dj:5^^^yT^^A't"§o Z.(D'*?*rV7&#'*=** 
^^T^-^/^7i>>(Nicotiana tabacum) *^^=»<O^«tU0f 
M<A^ffc£r#5££;& s "T?#5 (Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 
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131-138) 0 



m-t%~b&x%% 0 

[0138] W^rW*?? 4—b\JXtt^ mx.&T^j—T^—fv^by?^—, 4^r>^^^ 

ti^rb^y^—^^tifhti^ (Strategies for Protein Purification and 



Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 



Spring Harbor Laboratory Press, 1996) 0 Z-flh^U^V^f^^— W^^^Y 
tf??^—, ^!l^.^HPLC, FPLC^^+B^n-^h^^— &m^Xft?Z.b&X^Z> 

4^GjJ9J>>tfmfhtlZ>o 09&fc£, ^^^^A^fflV^^^A^bT, Hyper D, 
POROS, Sepharose F. F. (Pharmacia)^^#&f £>;fr5o 

[0139] &3b\ ^(Dmmmx^mmmmm^m&wi^mmm^m^^t^x^), 

[0140] «0j!(73jfiL/J^^3E^^J«, jk/ht£^^<D^^^L-Ct>J;l>U ifiL 

[0141] Mpi&mwtrztfim^ ^m^K^^rnxumt-r^tm *imx&% 0 mx. 
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As jyt^as. rnm^^M-^ma, umm. mm, mmm, Rmmnmk & 

mi&ftk ^t^/K vsmm, ^m^tm'sim^^x, 
m$> hntcmmmm Km&$tiz>&&m mrnxmn-rz-t \z£oxwmi\?rz 

[0142] &#t<Dfc#>(D^m/$^m#t^ 

ifbti, mm^mmmm. Mtu^t/i-^—/^ Mtfama-z^y— /k ^yr/^ 

, #!lxJi*Kyy/W<— h80(TM), HCO-50i:Wfflb-CtJ;V\ 

[0143] ttteHteL/Ttt^SK JcaM&iblfibti. ffl!m9bWbLX&mmWt*>VA'. 

[0144] £t£tt#*L<W:#Ng P ^-efe«9, JWW^te, i^&ISU S^iS^M, 

[0145] m#<wt^ ^^j:«?ari:ift#*'«feSrfaiR*r5^i:^*egr5 0 ^^j* 

— [Hl^o^#:mikgfe/c^0.0001mg^^l000mg(Dt5H^^^^^BX|g-e^ 0 fc^ 
V^}3\ #Jx.fc£, S#fefc«90.001~100000mg/body(D^H-e^-^*^^^^-e# 
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[oi46] sit. ^m^mmmKX'ommKmmir^, ^mm^tibmmm^mm^ 
[oi47] mmmv jEft#~?4VMz&vzfa/}*w%&ft% 

(ms:rm-8io) ^-aifnLT, ^H^^ihb/co ^(D^H^aLriifiL^ 

Day0^ri^i6jfe/jN#a^il'JSb^6|S(D^/k^3|B(D^S¥^^tt, VB22B^-^P^ 
mm^m^mi.fz. 0 ^^«-e^VB22B sc(Fv)2(IB^J#^-:14)^ 20 
mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween 80)^^j|ft^bT N 
VB22B^^-S¥^3|g(D-y-/V^>?)-bT100 /i g/kgf;£M^5J;5^14 0 ffi (Dayl~14) 

-4 0 <DmmXVB22B sc(Fv)2fe§V^{i^^^^-i-§fif^^^#M75^1mLMltlI 

[0148] ^T<Z)^ % VB22B sc(Fv)2^4-3^-efi, tx^fH 0 g jfiL/h*R#©lE8Ffc 
^P^^^tLl4 0-e^^:iS:^Lfc(El2) o i-^^t), in vitroTv~t4X^VtcT=f 
=-*hffim*£ in vivo-e^^$tt§r^^Sfl|^$tt7^ 0 

[0149] mt&$m ^mwp^^^M^n^^bmwpmm^m 

DayOX^&lh/hmWl&M\felsfz.5M(D'y-/V^ fc¥?MfeM<7>X>b^XfoZ>m.m^ 
^^•V(ACNU)^rl5 mg/kgfomtteZXylZlfrmft&MlsfCc, Z.tlh&rM^ftrt 

, vB22B^m2mtmm^m3m^m^fc 0 -efc5VB22B sc (fv)2 (ga 

^'JH^: 14) £\ 20 mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween 

80)£i§i^LT, VB22B^^p(Di^-/k^^fbTioo n g/kgf£M<h&£J;5^i4 0 m ( 
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^3-4 0(D^Pi-CVB22B sc(Fv)2fc5V^^^^-r^fff^^^#^^lmL 
^ifcLlM^«$IJy£L7C 0 

[0150] w^jh, ^^#p-efi, ACNu^-^-mio 0 &a>£>, ^msk^mwc^mm^m 

^7)^^tbl8 0-eS/J^C(Nadir)^L75:(|l|3) o — ^\ VB22B sc(Fv)2g:^-$£-Cte 

[0151] [HJfe^"!j3] !E?ff#— ^ri?vW£:Jo{7"£hVB22B u2-wz4 sc(FV)2&feU^hVB22B 
q-wz5 sc(FV)2<D^IU^^-^J:§jfiL/J^lt^#ffi 

"f^y^>V> 365973) KXfl. JJ^^I?— M^RM-810) fcT 

F-820 (V^y^) -ejfe/J^a^S'J^bfCo 

[0152] DayO-ei^i6Jk/J^^#:^^l!l^:bf'5gS(Di^/^^^P^^^t^ hVB22B u2-wz4 
sc(FV)2(N=3)/^^7J?^hVB22B q-wz5 sc(FV)2 (N=2) CO^-^Jt^l mg/kgffclf 
feL/c 0 hVB22B u2-wz4 sc(FV)2 (IS^IJ#-^-: 100)/£ibU^hVB22B q-wz5 sc(FV)2( 
MS^lJ#^-: 101) te, 20 mmol/L ^^^m^h^MM #T?§$^ 300 mmol/L NaCl, pH 
7.5, 0.01% Tween 80^§j£^L-O(MU Day l^^dlMrtG.vJ^bfCo ^<£>^ 
, Day 8, 11, 15, 21^_h?E<D^Sx-ejfe/jN«WJ^b^ 0 M^GaO^*!"^^ 
— S^DayO^tfL, ^— {0#^fflV^T, HJ— (D^^-^Day H^dLSCT 
(s.c.)&£j-£Uc 0 ^(D^k. Day 8, 11, 14, 22^_hfE<D^£-eifc/h«^»J^Lfc 0 

[0153] ^T<D|^^: % hVB22B u2-wz4 sc(FV)2^7J^hVB22B q-wz5 sc(FV)2« N 1&Mfa 
(i.v.) atJ^TJ^^T(s.c.)&#(D^ 

^^^tvfc(g|12) 0 i~>fet?*), hVB22B u2-wz4 sc(FV)2&£>W^hVB22B q-wz5 
sc(FV)2(D^ttfi in vivol?t>&^;i^£;ft5^£«fg£;ftfco 
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[0154] c##09i] #ithMpmi$;<D{tm 

1.1 Mpl^HBaF3|HJiStt60WA£ 

^^thMpl cDNA (Palacios£>, Cell 1985;41:727-734) (GenBank#NM_005373)3r 
PCR^J^ittlU pCHOKHiratab, FEBS Letter 1994; 356 :244-248)CDDHFRjfr|S 
^l&JiMA/^I^^U HEF-VH-gy l(Sato^ N Mol Immunol. 1994;31 :371-381)<D 

pCOS2-hMplfiillgrfl||gL7to 
[0155] ^fc. ^7^^if/V#M*fflJ!^^^ttti4UfcTotal RNA#*£>SMART RACE cDNA 

Amplification Kit (Clontech^tM)^ffiV^-C, #^-Ylf /VMpl cDNA (IS?"J#^- : 67) 

^/7\Jk. Q #^fc^^^-fif/VcDNA^pCOS2^#Ab, 
pCOS2-monkeyMplnill^r^|gb/c 0 

££>&^ ^ft-^^Mpl cDNA(GenBank#NMJ)10823)£:PCR^J;<9*f i|>MU pCOS2(C 
jfAL, pCOS2-mouseMplfull^rS^LfCo 
[0156] ftMKUbg-^*— (20 g)^rPBSt^^b7^BaF3^JiS(lxl0 7 cells/mL) t^M^U 
Gene Pulser^^yMwfJP;^ Gene Pulser II (Bio-Rad|±M)^fflV^T0.33kV, 950 u 

BaF3|HJ^^lng/mL-^^7^^— n^^3(UT, mIL-3, Peprotech^fcM) ^ 500 n 
g/mL Geneticin(Invitrogenf±B\ 10% FBS(Invitrogen|±M)^'a'ti > RPMI1640j: ; g-Jfi ( 
Invitrogen*±M) i^P^TiSgtU thMpl|£JSBaF3;iiJ§&|$: (KT, BaF3-human Mpl) 
, i^/VMpl^?aBaF3#fflJ^tt(J^T^ BaF3-monkey Mpl) £IJ^^Mpl3il?l,BaF3&B 
8&W(£IT, BaF3-mouse Mpl) ^#f^Ufc 0 iH#d£«:, Ing/mL rhTPO(R&D|±§!|\ 
10% FBS^tpRPMI1640j$^^fflV^Ti : g L ^, mWLfc 0 
[0157] 1.2 Mpl^HCHO|BJiStt(D»57: 

Flow Cnometry^m^^fcm^'\±Wm(Dmm^n^fcm^ ^Mpljt^^- 

f2C#)^ pCXN2(Niwa£>, Gene 1991; 108: 193-199)<Z)HindIII$|5^t3:pCHOI(Z) 
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pCOS2-hMplfiilU pCOS2-monkeyMplftill^oJ:7J?pCOS2-mouseMplfull^ftM^bT, 
His-taglE^IJ^tp^^— ^fflV^TPCR^J:^9±il|lgL7^^-Mpl^t^S^-^pCXND3 
l^n— pCXND3-hMpl-His, pCXND3-monkey Mpl-HisSoilF 
pCXND3-mouse Mpl-His^rlfffgLfCo 
[0158] i^M^f'&^P— (25 /z g )^PBSt^^b7^CHO-DG44|fflJiS(lxl0 7 cells/mL) IE 
?M^U Gene Pulserdr^^yMwtlP;^ Gene Pulser II (Bio-Ractf±M)^JlV>T1.5kV, 

7tCHO^ai^^r500 /z g/mL Geneticin, lxHT (lnvitrogen%rJ^^tpCHO-S-SFMII 
I§ife(Invitrogen|tM)^^Px.-Cjl^b, fchMpl|il^CHO|BJ§&tt (KT, CHO-human 
MpD^oitl^^/VMpl^JaCHOlHJiSttCWTs CHO-monkey Mpl) *5 it^^Mpl^ 
laCHOlHJJ^ (WT, CHO-mouse Mpl) frfflt^fCo 
[0159] 1.3 T^SthMpl^/^fC^M 

fchMpKD^aiM^J^ (Gln2675^Trp49l) (DT^{-FLAG^^^#*Pb^it^^-^ 
fN&L^ pBACSurf-1 Transfer Plasmid (Novagenf±M) <£>PstI-SmalM5L^# AL, 
pBACSurfl-hMpl-FLAG^^®b7t 0 $cl^T, Bac-N-Blue Transfection Kit( 
Invitrogen) £JlV>T, 4/z g(DpBACSurfl-hMpl-FLAG^Sf9£fflJ§&^^Ab7"c 0 i§#3 

[0160] #&>^f'^-b?t^ffl V WT(D «t5 hMpl^/^ff £^§!JWh 0 

#_L?t£rQ Sepharose Fast Flow (Amersham Biosciences^M)^^^^^^^^, 
50mM Na-Phosphate BuIFer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)£rfflV^T?§ 
tiiLfCo ^EiJ^FLAG M2 -Agarose {SlGUA-hhDRlCH^W^RM^tzMK. 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^fflV>T^t±ibfc 0 ¥&W>1&, 
KIM Tris-Cl (pHS.O^J^^FfRU PD-10 column (Amersham Biosciences|±M)£r 
Jll^T, PBS(-), 0.01% (v/v) Tween20^g^^fofc 0 *t®bf' bT2§§JM P 1^^ 
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ff£rshMpl-FLAG£f^i-§ 0 
[0161] 1.4 thMpl-IgG FcM&P^'^WoMM 

fchMpl-IgG FcM&^^PWl&fc^-fe. Bennett £><D^-}£(Bennett^ 
J.Biol.Chem. 1991 ; 266: 23060-23067) XW-MUt-o thMpl(D|Blfr^fJi$ 
(Gln267i ^Trp49 l)£r=i — Ki~§^XIS?"J^t MgG- y 1 (DFcfJi^ (Asp2 1 6 £ *9 (D Ttfft 
<^Jti$) Ki-^^*IS^IJ^3SI^L, ig^fl^CFusion Linker^ L-CBstEIIIS^lJ ( 

7°^-Kl9T5y^^fflL/c 0 #ibtl>7ct:hMpl-IgG FcM&?>^?W jtfc^&r 
pCXND3 l^n-^y^L, pCXND3-hMpl-Fc^«^L/Co 
[0162] ^Mbf'^y^— (25 m g)^PBS^^LfcCHO-DG44^flft(lxl0 7 cells/mL) 

-^U Gene Pulser3r^--<5/M^)P;i, Gene Pulser II (Bio-Rad|±M)^rfflV^T1.5kV, 

7hCHO$BIft^500 g/mL Geneticin, lxHT^^-tpCHO-S-SFMIIi^ifif^P^.Til^ 
U shMPL-Fc^Ji,CHO^aS^tt (CHO-hMpl-Fc) £r#f iLlsfc 0 

[0163] #fe;frf;:i:£#_tft£fflv^ ^T^J:5{-thM P l-lgG Fcik^^-?^®SrM®iU 

/ * — o 

i#*_L?f £rQ Sepharose Fast Flow (Amersham BiosciencesltMK^^^fcli 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)^fflV^T^ 
trjLfc 0 ^tHIS^HiTrap proteinG HP#7 A (Amersham Biosciences^!^) 
-^rfclt^ 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^ffiV^ 
T^ttibf'o ii^i^lM Tris-Cl (pHS.Oi^^tp^PU PD-10 column 

(Amersham Biosciencest±S)£rfflV N >T, PBS(-), 0.01% (v/v) Tween20f3lg^^r ; fTo 
fc 0 *tMb7^Br^MMpl^^/^^a^hMpl-Fc^|^i-§ 0 
[0164] 1.5 shMpl-FLAG^^^^iU^MVUK— ^(DMWt 

MRL/MpJUmmCrj-lpr/lpr^^J^T^ MRL/lpr"^^. 0 — — =fc 

9J@A)3rfflVnr, SMf^i^^SSrlB^bfCo fcJIItfeKttlOO/z g/EOshMPL-FLAG 
^d^h^^Tv^^h (H37 Ra, ^h^-^^y^y>#M)&Mx., ^r>V 
v^aWkbf'^cD^T^^-^bT^o ig^P^^^SOM g/|2E(DshMPL-FLAG^^n^ 
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&Ti^^fc 0 -^ff-6[lI^S^To7"c-^r>^3|2E^^fL, 50 ix g/HEcDshMPL-FLAG 

P3-X63Ag8Ul (P3U1 N ATCCi^A) t^ty ^WtWMffa&Wi^ , Polyethylene 
Glycol 1500 (Roche Diagnostics|±M) ^M^fthU^^^t^^M^Wi^'fT 
ofco SB i«9HATJ$^fflV^Tal^^TV\ i$^i:tt£fflV^TshMpl-FLAG;i;fc 
fihMpl-Fc^H^B^b^C'l'Ay^V— h^rffi V ^cELISAfe itFBaF3-human Mpl^ffl V ^ 

[0165] 1.6 feithMpl^^O^^f 

^f«j£ te^^TT^y^IgG (gamma) (ZYMED#M)bT ?V3jy~7*^~7T$—~ & ~ 
•Y^ctfL^rtyX IgG (gamma)(ZYMED|±®)^rfflV^fc^^^IgGi^^K^^-ELISA^r ; fTV^ 
% Isotype<D^bV>rfT|R$n:#:Sr^^>'^— K^LT, GraphPad Prism (GraphPad 
Software, USA)&fflV^tfeJHft&ffr£U ^#*£<0#l3|L£fT ofc 0 

[0166] ^ftwr-ryy-fy 0 ^ T-ry^-r^^MW*— ^^^fflv^c^Lig^^WELisA 

^T^r^LfCo hMpl-Fc^rl ,u g/mLir^5J:5 ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )^^f'h^M^ 4°C^-C^|&SJ£U =t—T^^ 

3 

Uto Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA^CX^f^y^^f^m^l- o7>^, ^MV* 

3 

UK— ^<^l:«_h?f ^*PX., ^?a-eiB#^^gLfc 0 Rinse buffer (0.05%(v/v) 
Tween20, PBS)^Tgfe^bfc#, Alkaline phosphataseflsgsLfcT/fyy-f 
ft^^Pi, ^?a-ei0#rHl^^b^ o ^^f^GMA104(SIGMA-ALDRICHt±§£)&r 
lmg/mL^^§J;5 ^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl )(3l;ffirfR 

3 2 

Lfc^<D£rfflV\ 405nm(D^3fe-S^Benchmark Plus (Bio-Rad|±M) ^"CS!|feb/' 0 
[0167] shMpl-FLAGfeit^hMPL-Fc^^fi-S^'^lgtt^, ELISA^J;*9¥NffiLfc 0 iltML 
7bshMpl-FLAG*Dj:7J?hMPL-Fc^l /z g/mU^f£&£5K^— TV Diluent 

buffer^-cy ^y^-^mm^n ofto '^-^vv— •^<Dm^±^&Jmx., ^n~eim 

Pal^gbfc^ Alkaline Phosphatase^ffsbfc^y^IgG^ft: (Zymed|±M) ^DX.^ 
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GraphPad Prism^ffl V ^TEC fg^HHLfCo 

50 

[0168] CHO-human Mpl^fcteCHO-monkey Mpl^CUl&U lxl0 6 cells/mL^£J;5^ 
FACS Buffer (1% FBS/ PBS)t^^b7^ 0 100/z L/well^^i5t-Multiscreen 

(Miiii P ore*±M)^&u m^mm^.xmm±m^^fc 0 5 g/mL^^j;^- 

#^bf'J$^_hW^Px., 7K_h^T30^^SJ^$^ o «^FACS buffer^-Cl© 
$fc^U FITCfJf^^r>^igG^#:(Beckman CoulteH±®D ^^PU 7R_L^T305> 
59,KJS£-&fc 0 500rpm-ei5}fHl^kU _h?f ^^t, FACS Buffer 400 n ViC 

MMl^, EPfCS ELfTE ESP (Beckman Coulter)^ffiV>T^n— ^h^hV— ^TT o7t c 
fiI^i5c£L3fe (forward scatter) ^mi^t^L^ (side scatter) (DttWJMZ.X&m 

[0169] ^#©7^ ^h^ttf*. TPO^#ttit^t^i~BaF3-human Mpl^fcte 
BaF3-monkey Mpl^rfflV ^TfNffibfco ^-iHIS^tL-^^xlO'cells/mLi^S 
10% Fetal Bovine SerumGnvitrogen^fcM)^^ t?RPMI1640(lnvitrogen|±M)^!lS^U 
60 ix L/well-e96well plate^#?£bfc 0 rhTPO (R&D#M)te£.Tf^4y*W—~ 
±.m<DWi&%W), ^welH^O^ U)WX^ 37°C, 5%CO #c#TT\ 240#^i§#bfc o 

2 

10 m L/well-eCell Count Reagent SF (~rjJ74*r^#M)%:MX-, 2B#P E gf#* ; fl^ 
450 nmC0^5feS(*j"M655nm)^Benchmark Plus^TPJ^U GraphPad Prism^ffiV> 

tec imwmvtco 

50 

[0170] 1.7 tfithMpmfccDmM 

i#^_h?f ^HiTrap proteinG HP^7-^ (Amersham Biosciencesf±|SD ^®^$-f±"7t 
|£t£ x 0.1 M Glycine-HCl (pH 2.7)^V>T^t±]b7^ 0 igtfi^ H^tClM Tris-Cl 

( P H9.o)^i«9ii:^^cFfPU pbst— \ ^s^t— Bi&HTofco 

[0171] 1.8 fehMpl^f4WB22B<D^t°h— -/(Dlfefe 

^thMpl^#:VB22B;$Swestern blotting^'fM ^fg-e&£ttff^fUJlU thMpl(D 
§P^ge^J^GST(D^® e®^«^bVB22B(D3zt>— ^^ff^fo/io MG1 ( 
Gln267^ibTrp49lK MG2 (Gln267^feLeu274) CO$M^^ ti^rtlPCR^U^ GSTSfe 
-^S &WtVXm%i£frlZ> £5 (CpGEX-4T-3 (Amershamt±) — ^Uh Q ^7 
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Itffc^rdli&Ufco Sonication^j;«9^##, XL-80 Ultracentriflige (Beckman, Rotor 

70.1TO^fflV>35,OOOrpm-C304HS'L^^>^^-b?tSrllIiDlb^ GST Purification 
Modules (Amersham%h)?rfflV^TiftMbfCo 10%-SDS-PAGE^ <£<95>$t^ PVDFlf ^ 
h^^T^U VB22B^^^i#:^rfflV^cwestern blottingSrfr ofc 0 VB22Bf3 
MG-K MG-2£rf§|$Lfc##^ VB22B<D^fc°r— 7 P {iGln26^^Leu274<D^^^fe 

[0172] Hkl^ MG3 (Gln26j&>£>Alal89) „ MG4 (Gln267>bProl06) „ MG5 (Gln26^£>Glu259) 
„ MG6(Gln26d^Gly245)(D^^i:GST<Dgk^SfiSrf^$!ib|^#^western blotting 
StfTofcJg;^ VB22B{3MG5, MG6^fgff5Ufc#\ MG3, MG4£f&|||L&/^ofc*^ 
VB22B(D3it>— ^ 0 ^Alal89d^Gly245(Z)Mj22^#^i-S*^i^®$^fc o £b 
l£MG7 (Gln263&^Ala231) , MG8 (Gln26£^Pro217) tGSKDgft^g &®£fNSM¥ 
ffibfcl^^:. VB22Bf3MG73ri§|$LfC/^ MG8J3fg^Lft^ofc*#^ VB22Btf>^ 
fc°r— ^°«Gln217d^Ala23KDMia^# ; fci"^-^^^$^fc 0 ££>^MG10(Gln213 
7>ibAla23l) ^GST(Dg*^S S®^(D|^^^^|^$tLfci^75^, VB22B<D^t°r-— 
{*Gln2137)^Ala231(»19T^y^^|5g^$tb/^ 0 

[0173] 1.9 ffithMpmiPSB22B<DffiWMfcfcfc<VKfom&m&Mffi 

tfit hMpl^i#:VB22B^S ll^Mpl ^l^i-^ttfC^fUffl U #%#!J 1 .4~e 

^L/cthMpl-IgG Fcgfc^:/^JC£VB22B lgGb<DttWMfofcfoK&tf&M&WB 
W^Afff^ToTto BIAcore2000(BIAcoref±$9 ^Sensor Chip CM5(BIAcore|±M)£r 
-fe^r-U T^^5/^y^7i^-CthMpl-IgG Fcgi!^^^JC£@^Uh 0 #C(£ 
, HBS-EP Buffer(BIAcore ; i : ±M)?rfflV>T1.25~20 J u g/mLCOVB22B IgGgrMMU 
VB22B IgG£2^5g»lU *£^f|i^#7c^ HBS-EP Buffer^2^^Mi-§ 
Z.t^MW.iM^&^tCo Sensor Chip_htf)t:r-Mpl-IgG Fcg^^^KS-il^Wc: 
VB22B IgGte, lOmM NaOH^lSWI^PLTl^U Sensor Chip£r#£U^ 0 7> 
~ >y/^y7T—tL>XHBS-EP Buffer £:JBV\ #fM320 ^ L/min^bfc 0 
BIAevaluation ver^.ty^h^TCBIAcorettBD^fflV^ ^M&^Mhtlfc^^ 
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—y^j^vmj&m&Mmr&tttvito vb22b i S G(Dmmmm. (kd) « 

1.67 + 0.713 X 10" 9 M-efeo7"c 0 

£i#:VB22B<D— ^^fcttflsj^fcov ^-C^i" 0 
[0175] 2.1 ^fchMpl^flCRj^^cO^n— — ^ 

t»ithMplJn:^Sr0^i-S^M'^yK— -^J^tttfiUfcTotal RNA^fflV^-C. RT-PCR 
^fcioTiitgLfco Total RNAte, RNeasy Plant Mini Kits (QIAGENttM) SrfflVvT 
lxl0 7 M(D/N^yK— 7if)iffiU' 0 
[0176] 1 ix gCOTotal RNASM&E L"t\ SMART RACE cDNA Amplification Kit ( 

CLONTECH|±M) V vf, ^^IgG2b^^^ia^J^^BM^J^^y^^V 
^-^•KMHC-IgG2b (BE^J#-^: 69) ^/c^^r>^ /c il^fi^i&^@a?U^Bttlft& 
^^-y^^W^Kkappa(@H^J#^-: 70) ^fflV^T, 5'^MlJ®fc^-$T>t£i#i|'M 
LfCo ^te^J^«42°C-ei 0#^3O^^^$^rri o 
[0177] PCRMJ£2I«(50 ix L)(Dm.)^^^i-o 

5 ix LCD 10 X Advantage 2 PCR Buffer, 
5 ix LCD10 X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix L(D Advantage 2 Polymerase Mix 

2.5 ix LCOm^^R^M^d, 

10pmole(Z)'^^^-y=f^^lx^-^-KMHC-IgG2b^7t{*kappa 

[0178] ^.fcRmnm^wm^tm^^ 

94 0 C/5#5^ 72°C/3^f H 1<DlM^/1^5[HlB^ 

94°C/5#|I^ 70°C/10#fl, 72°C/3ftmW4?^&5\mRm. 
94°C/5#^, 68°C/10#f!, 72°C/3^-^(D-^^/k^25llIS^, 
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[0179] PCRlI#>teQIAquick Gel Extraction Kit (QIAGEN|±^) £rffl V Ttfu—^tfA' 
frbWWk\^fdfe^ pGEM-T Easy-<^— (Promegaf±®D =. ^Lfc 0 ££>^ 

ABI 3700 DNA Analyzer (Perkin Elmer|±M)^fflV^T^^ia^lJ^^Lfci 0 

^d— ^^LfcVB22B HllBT^i^^T^ VB22B-VH) (D^^IS^J^rIS?IJ#^- 
:7, T5/^IB^J£rIB^J#-^:8, >«iiMi$(.^T^ VB22B-VL) <Di&^IB 

[0180] 2.2 ^CthMpl^i#:Diabody^?a^^^— (Df^M 

5T^y^7)^^y^— IE^lJ£;B^f::VB22B^;£i!Fv C£*T, VB22B Diabody)^ 
=3— Kt^ifrf^-^ VB22B-VH^— Kt"^M^^-(D3'^S*DitA/B22B-VL^ 

-Ki-^itf5^<D5'«^(Gly Ser) ^^y^^^Ki-^SBB^tt^l 

4 1 

[0181] VB22B-VH(Dfij^ 0 ^^— 70- 115HF(ie^"J#^-: 71) }3\ EcoRlMi^^i'SJ: 
5 ^|£ff U VB22B-VH(D^^^^— 33 • 1 15HR (gB?!j#^- : 72) te, VB22B-VH 
(DC^^r^— K-f-^DNA^/N^y^VXL, 7^0 (Gly Ser) frbf&%})>*— Sr=J— 

4 1 

Ki-§^xis?ij^^tJ ? ^vB22B-vL(DN^)iffi^=3— Ki-^DNAf^N-r^y^vx-r^ 

^^IB^J^i^ £5 ^l£frbfc 0 VB22B-VL(D Hf)^-^ 33 • 1 15LF (IB^IJ# 

^: 73) }3\ VB22B-VL(DNMiQ&^—Fir%i&mmF\ts:bmz. (Gly Ser) /^J?ic3y 

4 1 

5 raff LfCo VB22B-VL(D^^-^°^-x'— 33 • 1 15LR (IB?lJ#^- : 74) 
VB22B-VL(DC^S^='— Ki-^DNA^/N^y^VXb, 7^oFLAG^ 
(AspTyrLysAspAsp AspAspLys/lfi^lJ#-^ : 75)^=3— Ki-^KIB^lJ^r^U 
Notlf Wfc&^Tt'S £5 ^Ixff Uc 0 
[0182] H^PCR^*5V>T, VB22B-VH*3j;TJ^y>-^7— @B^IJ^VB22B-VL^oJ:7j?y^— @B 

m&^t?2^<DPCR£imm&£iT<7)£? K^-m^t^ 

5 ju LCD 10 X PCR Buffer, 
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^5/h(DDNA^U^7— ifTaKaRa Ex Taq 

10ngCOVB22B-VH^fc^VB22B-VLjt'g^-^'a-tPpGEM-T Easy-^^— . 
10pmole<D^JE^-y=f5?^l^^-^K70"115HF x 33- 115HR^^33- 115LF, 33- 



115LR 

[0183] ^.tcRmnm^wmAcotmx^o 

94^/1 5?j>m, i2°c/2ftr%<D^?jv$:mEm. 

94XV1 5fJ>m. 70°C/2^m(D^-4^^5\EiRm. 
94°C/15#^ N 68°C/2ftm<Dy-4?/^&28\mR^ 

[0184] |t)4OObp(DPCR0^/^rQIAquick Gel Extraction Kit (QIAGEN^i^) SrfflV^T, Tjf 

^/v^hmm^t^ &pcRmm<D— i^^t^r^j:^-!- pcr^t 

PCRHJ^^^(50 M L)(Dm.^^^i-o 
5 ju LCD 10 X PCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^-^^h(DDNA^U^7— ifTaKaRa Ex Taq 



1 ix L«I- PCRjS4^ (23t|g), 

10pmoleC»^^^-y ^^l/^-^-K70 • 1 15HF, 33 • 1 15LR 
[0185] ttRfoM&^ftfeifcfDh&iQ-efo&o 

94°C/15#Pf9, 72°C/2^m(D^^/^5mR^ 
94°C/15#f^ 70°C/2ftr$<Dy-4?^&5mRj&. 
94°C/15#P^ 68°C/2ftm<Dy-4?J^&28\mRm, 
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^— o 



[0186] |^800bpOPCR^^^QIAquick Gel Extraction Kit (QIAGENf±®0 V ^T, TJf 

^t%4kLfc@kl^ QIAquick PCR Purification Kit(QIAGENf±M)£JlV>T 
ItMU pCXND3^^n— pCXND3-VB22B db^fNMLfc 
[0187] 2.3 ^fchMpl^t^scCFv^H,^^— <Dfcl 

VB22BS^02o(DH^BT^IS^*5J;tJ ? 2o(DL^Br^J^-^-t?^fe ! i:#: 
[sc(Fv)2]^H.i-§^ 0 ^5K^f^Mi" ; 5/cfe^, fff^(^pCXND3-VB22B db£rfflV^ 

TWT^J:5i-PCR&^J;i9#fifpL/Co sc(Fv)2it^<z>*fili©©^o^-C 

[0188] teC#>^, VB22B-VH^— Kt"§ft^^-(D3'^S*3j;tAAB22B-VL^— Ki~^5 
itf^^5'^^15T^y^^^y^— (Gly Ser) — K^"5ift^E^ISr# 

4 3 

^•efcjtte^fcov^ ^WPCRfe£JlV^:^i|>gU 3S*£i-3r^cJ;<9*fg 
Lfc 0 '(D«^3^@^joV>T, 3®^(D7 0 ^^— ^ffyt^l^ffb^o VB22B-VHO 
fff^^-f^— VB22B-ft>vu (^7^— A, SE^J#-^: 76) ?3\ 5'^#g^EcoRlgM££r 

VB22B db(DGln22*3j;U ? Leu23^PvuIlMi^^^i-§J;5^K:ltbfc 0 
VB22B-VH(D^^°7-f-^— sc-rL15(^°7^— B, E^!l#-^:77) VB22B-VH 
0C»3- Ki-^DNA^/N^y^VXL, /^o(Gly Ser) ^ibj£3y>#— Sr=— 

4 3 

*ftSE^ISr^Tt"5«J:5 ^Kthbfeo VB22B-VL<Dftf^7-f^— sc-fL15 (t^WV— 
C, ia^J#-^-:78) M % VB22B-VL(^N^«^=i— Kf 5*&£E#lfc£>tffc: (Gly Ser) 

4 3 

f$Z> V is* — — K-T SiSSE^I * VB22B-VH(Z) — Ki~SieSE^J 
[0189] ^^PCR^*5V^T, VB22B-VH*3j;tJ ? y>'^;— BB?!|^VB22B-VL43«tt^y^— E 

5 ju LO10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^-^^hC0DNA^y^7^-ifTaKaRa Ex Taq 
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10ng(DpCXND3-VB22B db, 

10pmole(D-^^^-y=f^^W^-^KVB22B-fpvu, sc-rL15*fcJ2sc-fL15 % 33- 
115LR {~7°Z7^( *V — D) 
[0190] ttZfcJ&mMgiflrtefc&k&y-C&Zo 

94°C/ 1 5fj> m ,72°C/2ftm<V W UBM, 
94<C/1 5fJ>M. 6S°C/2^m(D^-4^/^28\EiRm, 

mk KK^Mm^i2 o c-Q^mMm^t' 0 

[0191] ^t)400bpCDPCRS^^QIAquick Gel Extraction Kit (QIAGEN^tM) T# 

5 ix LCD 10 X PCR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^-^^hCODNA^y^9^-ifTaKaRa Ex Taq 

1 n L<DM—PCRjmm (2MM). 

lOpmoleO-^^^-y^^W^-^KTO • 1 15HF, 33 • 1 15LR 

[0192] ^tz.ELmu.&^mk(Dbmxibz> 0 

94°C <DUJ^UJ^T30# fl, 

94°C/ 1 5fj> m ,12°C/2ftW\(D 1M^/1^5 mBM. 

94°C/ 1 5fj> m , 70°C/25> m <D 

94°C/15#P^ 68°C/2ftm(D-y--(?/V&28\B\Rm. 

mk Ki%^Mm^i2°cx^f^i)m\^tio 

[0193] ,^)800bpCDPCRS^^QIAquick Gel Extraction Kit (QIAGENttM) ^fflV^T, TiS 

jvfrhmmuzM, ffjijM^EcoRi mmm±m ^xximmmmuoti 
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ffl&%tM)^ffifc\JZ&l^ QIAquick PCR Purification Kit (QIAGEN*±M) £rfflV^T 
ftMU pBacPAK9(CLONTECHttM)^^n— r^^L, pBacPAK9-scVB22B£rfN 

[0194] 7jkK, pBacPAK9-scVB22B<DPvII§|3'6i^#Ai~>i"Srf^^LfCo i-ft^N^fg^ 
^ttfcVB22B-VH^VB22B-VL^(Gly Ser) fabffc%V>7J— ^aSMLfcT^/SISr^ 

4 3 

— Ki-3Mfs^££ib^VB22B-VH<DN^£=3— Ki^it^^ (Gly Ser) 

4 3 

^-efe§ 0 2«M(D^-r^— ^ff^l^iSffb, PCRjMrfflV^ ^ir^ff^Lfc 
0 n&m}i<DmJf-?9^—Fv2-f(7°74^—E, ie?lJ#^-:79)«, 5'^S^PvuII 
gWfcSr^TU VB22B-VH(D5'^MlJ(Dia?IJ^oi5t^ffb^ 0 @ WBff^^^ 
y°y^f *^ — Fv2-r (y°7^( ~^ — F, ia^lJ#^-:80) VB22B-VL<DC^S^r='— Ki~5 

DNAt^N-r^y^-rxb, ^o(Gi y ser) ^^j^^y^— ^=3— Ki-^^^is^ij^fe 

4 3 

VB22B-VH <DN^i^=i — Ki~3DNA ^ M^y # 'A 'X^S^E^I 
PvuIIgR'feiSr^ri-SJ;5iJ:f9:tf-LfCo pBacPAK9-scVB22B§r^§y^LT, ^T<^J;5^ 
PCRSrfrofco 
[0195] PCRMJ£?§iW(50 n L)(Dm^m^ir o 

5 ju LCD 10 X PCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^yh<DDNA^]}^9— ifTaKaRa Ex Taq 

10 m gCOpBacPAK9-scVB22B, 
10pmole(Z)^^^-y^^lx^-^-KFv2-f, Fv2-r 
[0196] tifcRfoM^ftm^h&iQ-efo&o 

94°C/15#Pf9, 72°C/2^m(D^7/^5mR^ 
94°C/15#P^ 70°C/2ftr$<Dy-4?^&5mRj&. 
94°C/15#P^ 68°C/2ftm<Dy-47J^&28\mRm, 
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[0197] j^800bp<DPCRll^£rQIAquick Gel Extraction Kit (QIAGEN|±M) SrfflV^T, Tjf 

pGEM-T Easy"<^— (Promega^tSD 

ifcbfcir^t^iS^U pBacPAK9-VB22B sc(Fv)2&f£§!iUfco fESgiUfc^*— Srfftl 

pw*ecori (^mm±m ^xmmmmnoti mmm±m) -emitvtcm^ 

QIAquick Gel Extraction Kit(QIAGEN|±§!0 ^fflV^T, ^1600bptf>ir>f ^Tvtfti— 
^7l^£>ft$!iU ^z^/^^ty — pCXND3 XCpxi — — ^/^L^ pCXND3-VB22B 
sc(Fv)2^fNMbfc 0 
[0198] 2.4 llj^^JiS^fflV^fcfetthMpl^^^^Lf^^^Ja 

CHO-DG44^aj^^ffl V >7b— ^ig^^o^^«^jlWJ^tt©fSKri2fe© J:5 fcLT 

fTofCo Gene PulserIl(BioRad|±M)^fflV^c^^^hd^V— v^aWi ^ i^itfs^- 
*>Abfc 0 D§m^^ (25 m g) H 5 BS«^bfcCHO-DG44;» (1 X 10 7 |fflI^/mL 
)(D0.75mL^m^Lrt^(D^7K_h-ei0^F^^Pb, ^^/M^Uc^l.5kV. 25 

— ^a^^S^fclBJfe, 500 ju g/mL Geneticin (invitrogen^fcM) S^tf 
CHO-S-SFMIIi§fl& (invitrogenlfciS) (^PX.TM^b, BIlGHO^JS&^W^Ufco 

VB22B sc(Fv)2fi, ^<D#$re^S3i§gi#WJ}&#::J3 £ Wtf>i$^_h}# SrfMKUfco 

[0199] COS7^J!S^fflV^c— Mtt^|i,»^C(Dj:5^bT^To7^o 

— (10 /z g) tPBS^!S®LfcCOS7rfflJ^ (1 X lO 7 ^0JiS/mL) (D0.75mL^M^bfc^(D^ 
7K-h-ei05>r^?n^|lU ^^ht-#b^^l.5kV, 25 n FD<D^mKX^/^^ 

10% FBS^ra-frDMEMigiffi (lnvitrogen|±M) izMx.. — UW^Uhlg^ PBS-Cgfcif- 
^^CHO-S-SFMIIlgife^Px.-C^)3 0 P^J:«Lfc 0 VB22B Diabodyte, ^.(DjjWiX* 

[0200] 2.5 l§#_h?f ^(D^tthMpl— ^:^$o:#:(D^M 

^^X^^^tti^flJffib-CSiJ^LTio i-^^^BIAcore2000(BiacorettM)^Sensor 
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Chip CMSCBiacoreftiBD^-fe^hU ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICHttM)^-o-UCo ffi&5mL/sec'emWk&W>'7'/V>&ffiL. 

mmtmmu mm^mmmt^m^^x^^t'^mm^m^^x, 

Wttil-f'o Diabody^o^-C<Dfl2pp n a J3: N dbl2E10(WO02/33073, WO02/33072#JRI 
)^£fflU sc(Fv)2^oV^T(Dtl2pB B p^l^lCMfe^-*it^#ol2E10 sc(Fv)2^f£ffl 

[0201] 2.6 £tthMpl DiabodyfeJ;!/— ^mtfifo?>%nWi 

VB22B Diabody^JiCOST^fflJJ^fc^V^^CHOlB^^i^i^^. 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-e^^bL7tAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH*±M)#^-M^;f 100 mM Glycine-HCl(pH 3.5)XM 
t±l$ii:7^ 0 MtilMftfe, HTfefclM Tris-HCl (pH8.0)-ecp^P^TV\ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience|±M)^9A^^ V ^X^f/V^>M^^^h^y^4 
-^Tofco f/V^Tj&fn-^Y-y^yj— (D^y^r—U., PBS, 0.01% Tween20£M£ffl 

[0202] VB22B sc(Fv)2^^aCOS7^aI^$>SV^{iCHO^0Jia»J##_h?f Diabody*f§^ IH 

20mM U>'^M#f : fS(pH6.8)-e 5 F^t:b7tMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Rad|±M)^^Ai^^t, 250mM V^mMWW (pH6.8) -ClS^lft^ffiL- 
fc 0 mttiWiftfe, K^iliIS££fflV^3ft$?i^ HiLoad 26/60 Superdex200pg^77^ 
V ^X>f )V?^S7Xi^Wy~7 V \ ^T-*^40kD~70kD^ffi ^"t^pf 
5>^r^^Lfc 0 ^-(DWtS^:, 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
"C?¥^bL7tAnti-Flag M2 Affinity GeLfr^^BW^, 100 mM Glycine-HCKpH 
3.5)XmtH^± 0 $$W,\Mftfe, Ht^fclM Tris-HCl (pH8.0)-ecp^P^f V\ HiLoad 
26/60 Superdex200pg^77^^fflV>T^/V^>i!i^ci^h^7^^^fofc 0 ^/l^j® 
pvi^htfJ'?^— ©/V7r-(i, 20 mMg^StMWM (pH6.0), 150 mM NaCl, 0.01% 
Tween 803H£fflb7c o ^M^T^^-^T. Diabody*5j;Tj^ S c(Fv)2(D^i^« % 
SDS-PAGE*5 it^TLFlag^Lf* (SIGMA-ALDLICH|±) ^Jl V ^fcWestern Blotting^rffl 
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[0203] 2.7 Flow Cytometry J^^thMpl— &MH&L{fc<Dlig&ft;&(DWti& 

CHO-human MpL CHO-monkey Mpl*3 it^CHO-mouse Mpl£rlH|J&U lxlO 6 
cells/mUOfcSJ;^ fcFACS Buffer (1% FBS/ PBS){^^Lfc 0 100 ju L/welli&5 £5 
^Multiscreen - HV Filter Plates (Millipore|±M) i^&U ^>klif1^T_hff 
ScUh 0 ji^S^Diabody^7hf*sc(Fv)2^PX., 7K_h^-C30^^SJ^$*f'o I0fl£3r 
200 m LCDFACS buffert^Tl[Hlgfc#U 10 g/mL(D ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICHttM) £r«lU 7k_h^T '30 ft mj&ifo&^tfCo #C^200 
juLOFACS bufFer^-C*0Ji^^l[Hl^fc^f-Lfc^. 100f§^r|RL.fcFITC^it^L-^^IgG 
felf* (Beckman Coulter|±M) ^»1U 7K±KX30ftm^^f'o ^fcit'frb 
-Lff FACS Buffer 400 u L^SK^U EPICS ELITE ESP (Beckman Coulter|± 

)^fflV^-CFlow Cytometry fctfeUfc, #ff^t5ciL3fe (forward scatter) ^mi>J^"f5cSL3fe ( 
side scatter) <DttV^MZ.X^M%&MM\Z. / f— h^feLfc 0 

[0204] ?|*§!JL/cVB22B sc(Fv)2§rfflV^-C. €-ffiMpl^^£^cCHO&fflJ!&^i-3|^ 
^tt^fPffib^^g|5^7^i- 0 ^^Bia-efeSCHOdoit^CHO-mouse Mpl^ 
^fLT^^^^tt^^-f , CHO-human Mpl^o J: I^C HO -monkey Mpli£#MFftf- 
^i-§r^75S^$tL7^ 0 VB22B lgGtmfrh^^tfrh 

[0205] 2.8 fehMpl— ^^^C#:(DTPO«T=f^r-|gtt(Z)!W 

TPOfe#tti^5K^^i~BaF3-human Mpl^fc(iBaF3-monkey Mpl^ffiV^"CTPO# 

#$BJIt2£rl% Fetal Bovine Serum(Invitrogent±M)£-^tPRPMI1640 (Invitrogen|±S) 
X2m$cW\jtML, 4xl0 5 cells/mL£/jN5J;5^10% Fetal Bovine Serum^t? 
RPMI1640^!^?SL, 60 ix L/well"C96well plate ^^&Lfc 0 rhTPO (R&Dt±§S£\ 
COS7i$#±tf^c«ffi$iD R D(Z)|ftS^i9, #well^40 n UWx., 37°C. 5%CO M% 

2 

T"?\ 24B^^i:^bfCo 10 ju L/well-CWST-8^;^ (Cell Count Reagent SF, 
"T^ttW&Mx., W& ^Benchmark Plus^ffll ^T450nm<D®^i£(>M655nm)&- 
MfeU 2ti$mmmm^ Si£450 nm<DMS(M655nm)£$lJSU-' 0 WST-8f£ 
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mm^TPOmT^^b^^tmi,tl 0 ^fc^ GraphPad Prism£rfflV^TEC fig«r£t 

50 

[0206] £fc. TPO^#tt*i?8^i-th a jfiL^*0J!^-efc?>M-O7e(DSMZj;<9ieA)^ffl 
LT, TPO#T^— ^h^tt^fTttbfco M-07e^l% Fetal Bovine Serum^t? 
RPMI1640-e2[U$fc#-Lfc1i, 5xl0 5 cells/mLt^j;5^10% Fetal Bovine Serum^ra" 
tpRPMI1640iC^i©U 50 /z L/well-C96well plate^5>^b/c 0 rhTPO, COS7i#^_h 
m~£fcte'mm&<vm&&W9 . ^well^O^ L^Px., 37°C, 5%CO ^#T-C\ 48B#P^ 

2 

J0#bfc o 10 /z L/wein?WST-8f^ (Cell Count Reagent SF, ^94^^±M)^ 
Mx., WM. {^Benchmark Plus^fflV^T450 nm<D®^i£(^fig655nm)^aj^U 4B#^1 

[0207] *t^LfcVB22B IgG, VB22B Diabody*5 iWB22B sc(Fv)2^ffll^C, 

BaF3-human MpU BaF3-monkey MpU M^e^fDTPO^T^—^b^tt^f^'ffiLfc 

tb§ (WO02/33073, WO02/33072#JR0 0 fffciC^#b/'fehMplfei:#:^|W|#-efe(9 
, VB22B IgG (BaF-human Mpl EC : >30nM)^*j-bT, VB22B Diabody^o XXf 

50 

VB22B sc(Fv)2{*r^V^T=f^^h?S-tt(BaF-human Mpl EC -.^fl^frl 61pM, 27pM) 

50 

"CfctK ^^y^VK-efe§human TPO (BaF-human Mpl EC : 76pM)^^l^^_h(D^ 

50 

tt^Lfco VB22B Diabody^J:b^bTVB22B sc(Fv)2^m^^^^f'^.t^b, 

[0208] 2.9 ^LthMpl— ^MtfLfcCOtbik 

VB22B sc(Fv)2(Z)tHt:^^ifei~ ; 5/c^^, ^HS^tvCV^Kabat Database 
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) i^f^IE^'J^— ^A^U H^W 

f*DN13(Smithson^, Mol Immunol. 1999 ; 36: 113-124)^ r^V^l^tt^FO^/^ 
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7>ofc 0 ^.fc, L^RT^^^fiToP027(Hougsb> J. Immunol. 1999; 162 : 224-237)^ 

mvktfimikmmm&T , cdr) ^m^tz^vituw-^w-mu^ wm>fesc(Fv)2 

^CHO-DG44|0J|^^T^^,$^r, BaF-human Mpl^ffl V ^7tT=f — ^h^tt^ffPffib 
fc 0 T=*~ ^h^tt^^t-^ FRrt^T^y^M^^DX., -^>>^VB22B sc(Fv)2£ 
|^| Tdt^T. h^tt^i"?) t: MkVB22B sc(Fv)2 £f^Lfc 0 
[0209] Aft^m, 50base@SO^^y^DNA^20base@S/N-r^y^VX-r^)J;5 

-K-r^itf^^Mbrto ^^(DifrfSH^fflv^ #%f?!j2.3(D^^|WI#^, 

sc(Fv)2^fNMU pCXND3^n — — 35®^(DtHkVB22B 

sc(Fv)2^r#AL7t i §-^Ji,^<^^— pCXND3-hVB22B p-z sc(Fv)2, 
pCXND3-hVB22B g-e sc(Fv)2, pCXND3-hVB22B e sc(Fv)2, pCXND3-hVB22B 
u2-wz4 sc(Fv)2, pCXND3-hVB22B q-wz5 sc(Fv)2^^Mb7"c 0 ^^^^^K^^^^b 
&hVB22B p-z sc(Fv)2(Di^Sga?lJ^SH?lJ#^-:60^, T^/^ga?lJ^gB?lJ#^-: 61 
hVB22B g-e sc(Fv)2(D^Sge^lJ^ie^J#^-: 62^ N T^/^gE^J^gB^J^^-: 6 
3{£, hVB22B e sc(Fv)2(D^^IS?lJ ; SrlS?lJ^^- : 64^ T^/^gfi^!j^ga^lJ#^-:65 
fc, hVB22B u2-wz4 sc(Fv)2(D^^ie^lJ^rIS?IJ#-^-: 102^ T^yg^gB^J^gE^l]^ 
^: lOOtC hVB22B q-wz5 sc(Fv)2(Di^gE^IJ^gE?!j#-^-: 103^ T^/g^gE^^ 
ga^J#-^:101f^i- o ^c-^^MVB22B sc(Fv)2(Z)^^gS^lJ^gS^J#-^: 13(C, 
T5/^ge^lJ£ga^lJ#-^: 14^^i~ 0 ##0"!l2.4CO^fei:|R)#^CHO-DG44|fflJ}^^ 

m^±^m^Vfc 0 tMkVB22B sc(Fv)2fcmag^^#;!jnLTW£l^ 

tfrh, m^±^frh(DmMte, #%{m.8^fEgcLf'VB22B/mffH-§^t°h— ^ 
"Cfc^MGlO (Gln2137!)^Ala231)^GSTg!l;'^Sfia^flJffiL-C : ffofc 0 MGIO^GST 

M-a-M 6Sf<£>fiMJ3\ Glutathione Sepharose 4B(Amersham Biosciences|±M) ^ffl 
V^-C. ©ynbn- /Mife-OltBLfCo ££>^. IfMbfcMGlO £GSTg^ 

Sfiff^— #~ <7X7°nh=t — /HCtot, HiTrap NHS-activated HP(Amersham 
Biosciences|±M) t-H^fbU 77^-T^f*7A^f lbfc 0 tMkVB22B sc(Fv)2^ 
^CHO^ajJ^COJ^^Ji^^, 50mM Tris-HCl(pH7.4), 150mM NaCl, 0.01% Tween80 
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X^m^fcMGlO-GSTm&M&Km^kX?^^, fcMbVB22B sc(Fv)2£r^ 
100mM Glycine-HCl(pH3.5),0.01% Tween80-C^t±i$-frfCo f&tHWftfeW& 
KIM Tris-HCl(pH7.4)-e^fP^r^TV\ HiLoad 16/60 Superdex200pg (Amersham 
Biosciences^^) ^^X^/^SM^^b^9Z7^ &ft ofc G tf/V^MfV^hi?? 
7^f-(Z)iitSi4> 20mM^^@£MHn$ (pH7.5), 300mM NaCl, 0.01% Tween 80 

?S-tt^fPttb7to ftM 1^:1^^3^6226 sc(Fv)2 , hVB22B p-z sc(Fv)2 N hVB22B 
u2-wz4 sc(Fv)2, hVB22B q-wz5 sc(Fv)2:&J;TJ ? tMt:LfchVB22B e sc(Fv)2 N 
hVB22B g-e sc(Fv)2^fflV^-C. BaF3-human Mpl^OTPO^T^^^bfgtt^fML 
fe|$*Sr09, 10, ll^i~ 0 #atMbVB22B sc(Fv)2<DT=?^h^i4f*^f^lftl 

[0210] 2.10 #LfcbMplJri;#VB22B IgG, VB22B sc(Fv)2*5j;7J?tHbVB22B sc(Fv)2(D$n;iK 

fehMpl^#:VB22B^Br^§ymmx.MpHC^i-Stt»^IJfflL, &%Ml.ST* 
^LfcMG10(Gln213d^Ala231)-GSTg!l;'^ SFilf£VB22B IgG, VB22B sc(Fv)2*5 
£TJ?tMbVB22B sc(Fv)2^(D^^#:K^^*5{t^MB^WfifW^ ; fTo7t 0 
Biacore 3000(Biacoref±$D ^Sensor Chip CM5(Biacore|±M)£ri£;i : U TV^^J^V 
^^^-CMGlO-GSTg^^® Sa^@^kL75: 0 SU^(D^^>^V^5/^ T — ft 
HBS-EP Buffer(Biacore|±M)^H£fflU ^E^J3:20 ju L/min^bfc 0 ~ ~ ^HBS-EP 
Buffer-C5.5— 175.0nM(D^i^^|^Mb7tVB22B IgG^tL^^^^I^PbT, ^g- 

m&x<Dffi&mm&mtcm^ mmmm^2^mw\m^tc 0 s enS or chi P _L£> 

MG10-GSTiill^M&©^^'^bfcVB22B IgG«\ 20mM HCl^l^fBl^PLTl^fe 
U Sensor Chip3r#£L7t 0 I^USfe 4.7~150.1nMCOVB22B sc(Fv)2, 5.3~168.9nM 
OhVB22B q-wz5 sc(Fv)2, 4.9~156.8nMCOhVB22B u2~wz4 sc(Fv)2^MMU 
MGlO-GSTglj^® fiff ^H^Lfc^y^^PLT, SU^^^JfebfCo 

[0211] \^tv^^m%iw.xibtttb, ^■mm.xmhfvk.^^—^j^xu, — mtr.m 

(Dm^(D^^^m^L-tMMKf^o ^.(DtzJsb, BIAevaluation ver.3.iy^h>>^T 
(Biacore#:$£)(DBivalent analyte model^M^XM^-t^tKXJO , — ^(D^MX 
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XfMM^MciKD^^lKT^VfCo VB22B IgG. VB22B sc(Fv)2. hVB22B q-wz5 
sc(Fv)2. hVB22B u2-wz4 sc(Fv)2CO^g|^#:(KD){i, ^fl^fl 1.15xlO" 8 M. 
1.17xlO" 8 M, 1.36 xlO'V, 1.02 xlO~ s MX&>V, MG10-GSTg4^S &W^Ml^X, }5 

ma 



l/tl*« 


ka (1/Ms) [x10 5 ] 


kd (1/s) [x10" 3 ] 


KD (M) [x10~ 8 ] 


VB22B IgG 


0. 96 ±0. 78 


1. 10±0. 01 


1. 15±0. 09 


VB22B sc(Fv)2 


4. 23±0. 22 


4. 91 ±0. 72 


1. 17±0. 23 


hVB22B q-wz5 sc(Fv)2 


3. 76±0. 38 


5. 10±0. 56 


1.36±0. 06 


hVB22B u2-wz4 sc(Fv)2 


6. 08 ±0. 30 


6. 17±0. 23 


1.02±0. 08 



[0212] mmx.^thTPo«, i^mmM^mm^x^5k^mM^(Dmmmti,x , $ 

MbL-X s TPOO^^-^^^^LTPO^Lf^^mia^lB^^^T^o^aunzhi Li, et. al., 
Blood (2001) 98, 3241-324, Saroj Vandhan-Raj. et. al. Ann. Intern. Med. (2000) 
132, 364-368), m^fafe^CDTPOm^&mWir&^\ittW.&M£.t5tl. Wife^k 

TPo^T^-^h^t#: (i g G) xvhmfritc&w&hL ihL^mwj^^mmmbt^^ 
iss<?(Dmm^6^xh, wmmmz.mm-it£<. m%m^m<Dm^w. mm 
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